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LETTER TO ELECTRICAL 





MANUFACTURERS 


CAREFUL INVENTORY PLANNING 


An Important Aid to Our 





HE DEFENSE PROGRAM is imposing 
an expanding demand upon our domestic 
economy for every type of material. 


Real shortages have developed in some 
markets, but many current “bottlenecks” 
in supply are more apparent than real. It 
is important that we distinguish between 
true shortage and the kind of shortage that 
results from frenzied buying or improper 
planning. If we fail to do this, the apparent 
bottlenecks will be as conducive of starting 
the vicious cycle of advancing prices as any 
real scarcity. A serious price inflation is 
our most dangerous internal enemy. Only 
war would be a greater catastrophe. 


The recent shift from normal plant oper- 
ation, with little or no back-log of orders, 
to the current situation of operating with 
large back-logs, seriously affects the prob- 
lem of production planning. We must 
modify our inventory methods to suit the 
new conditions, or we may unwittingly 
create a situation of hoarding and bring 
with it the usual consequences of that 
harmful practice. 

To illustrate: Let us take the case of 
magnet wire that is supplied on returnable 
reels and spools. In ordinary times, mag- 
net wire users often find it expedient to 
carry an assortment of wire sizes and insu- 
lations to meet the varying and unpredict- 
able demands of their customers. Under 
hand-to-mouth operating conditions, long 
range planning for production is impossible. 


National Defense Program 


With a large back-log of unfilled orders, 
scheduling for specific production for a 
long period becomes a necessity. The un- 
certainty of demand for special models is 
reduced or eliminated, and the need for a 
mixed inventory of wire sizes and insula- 
tions no longer exists. With a known de- 
mand for daily or weekly amounts, inven- 
tories of slow-moving supplies can be safely 
minimized. By thus scheduling incoming 
supplies to closely meet current needs, a 
vast supply of idle spools and reels can be 
released for repeated use. 


A shortage of reels and spools is not 
easily corrected. Not only is time required 
to produce the added spools and reels, but 
the additional investment is a matter of 
serious import. The failure of wire users 
to speed up the return of reels and spools 
may shut down insulating machines and cur- 
tail essential production of insulated wire. 


Sales departments of electrical manufac- 
turers should recognize the necessity of 
close planning between their own plants 
and those of their customers. Every sales- 
man should be a production liaison officer 
during this critical period. The responsi- 
bility for correcting these apparent bottle- 
necks of supply rests squarely upon cus- 
tomers and vendors alike. 


It is the duty of industrial managements, 
for patriotic reasons as well as for their 
own self preservation, to coordinate their 
production planning with that of their sup- 
pliers and customers. If this is done... 
if we can eliminate the apparent bottle- 
necks of supply ... the danger of inflation 
will be minimized, and the cause of national 
defense greatly accelerated. 






President 


BELDEN MANUFACTURING COMPANY e CHICAGO 
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(pant BOTTLE NECKS 


Machines mounted on New Departure Ball 







Bearings run smoothly, work accurately, per- 


form reliably because New Departure precision 







is built on a bed rock of Forged Steel. 





New Departure, a division of General Motors, 





Bristol, Connecticut. Detroit and Chicago. 






NEW DEPARTURE 


THE FORGED STEEL BEARING 
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ELECTRICAL 


The eve specialist fits this American Optical 
Company trial frame to your face, and _pro- 


ceeds with the delicate task of testing your eyes. 


The frame seems complicated, but 
it rests surprisingly lightly on 
your nose. It is made of Alumi- 
lite-finished Aluminum Alloys. 
Aleoa die castings, sheet and 
screw machine stock are used. 
All contribute to the light 


weight and fine appearance 


DEFENSE COMES FIRST 


To meet the needs of the National 
Defense Program, plus the 
normal demands of peace, a 
vast expansion of our already 
greatly increased production 
capacity is being speeded. When 


the emergency is past, there will 
be more Aluminum available 
than ever before. 

Meanwhile, if you can’t get all 
the Aluminum you want when 
you want it, remember Alumi- 
num is helping you by helping 
to meet the National emergency. 





economically, 





of the product. Fabricating methods employed 
permit each part to be produced most 


with the required accuracy of 


dimensions and details. 

Are you seeking improved 
methods of manufacturing Alumi- 
num parts? Alcoa engineers are 
able and anxious to help on your 
production problems. ALUMINUM 
Company OF America, 2179 Gulf 


Building, Pittsburgh, Penna. 
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Many highly stressed Aluminum Alloy structures, 
heretofore assembled by riveting, are now being 
spot welded with complete success. The results 
are savings in weight, cleaner construction and 
more rapid production, with consequently lower 
assembly costs. 

Progress in the spot welding of Aluminum has 
been rapid during the past two years. Research 
has developed accurate welding techniques. Ma- 


chines are now available which give exact regu- 
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lation and synchronizing of pressure, current and 
timing. Strong, dependable spot welds are made 


on a production basis. 


Practically any of the Aluminum Alloys in 


common use can be spot welded to give uni- 
formly strong and efficient joints. Alcoa engi- 
neers welcome the opportunity to advise you 
on the welding of Aluminum. Write ALUMINUM 
Company OF America, 2179 Gulf Building, 


Pittsburgh, Pennsylvania. 
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KEEP IN CIRCUIT 


with electrical equipment that means time saved, money saved, and the fullest measure of security 
in operation. Use the 


SHAWMUT TYPE B MOTOR OVERLOAD SWITCH 


on air conditioning apparatus, refrigerators, washing machines, fans 
and blowers, pumps and compressors, floor polishers, oil burners, saws, 
small grinders, stokers, small printing presses, small conveyors, machine 
tools, and all similar motor- 
drives. 
The Shawmut Type B Motor 
Switch is a manually operated 
auxiliary circuit breaker, com- 
bining on and off switching 
with positive thermal overload 
protection. Designed for use 
with fractional - horse - power 
motors; maximum rating, 
single pole | h.p. 115-230 volts 
A.C. Sturdy, simple, com- 
pact; easy to install and wire; 
long electrical and mechanical 
life. 
Open or enclosed types; 
open type fits standard boxes 
and cover plates. Many 
exceptional and exclusive features; three U.S. patents, others 
pending. Listed by Underwriters’ Laboratories, Inc. For 
full information, write for our Bulletin 406. 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


MAKERS OF ELECTRICAL PROTECTIVE EQUIPMENT SINCE 1893 
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BRUNING 175" PRINTER 
AND 154 BW 
DEVELOPING MACHINE 


These two machines will ea 
high efficiency print Taal 
ear your print department to = 
7 . One man can develop !- : 
os 11 BW Prints per hour, an 


se at 
two men can develop 2600 8/2 x 


‘nts per hour. 
BW Prints per eo 
The Bruning booklet, New — 
On Prints,” fully describes the © / 
‘ j | 

Printer and the Model 154 Dev 


d gives information about 
oper, an g 


other Bru 
opers. Send for your COPY: 


ning printers and devel- 
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prints . 


prints. 

With BW Prints, you 
can really cope with to- 
day’s rush business. These 


Tal | ieee 


“we Smoothed Out Our Production ‘Humps 
With BW Prints!” 


@ A “jam” in the print depart- 
ment is transmitted all along the 
line . . . delaying poduction and 
shipments. That’s one reason so 
many firms are turning to Brun- 
ing Black and White (black line) 
. . the prints which are 
produced in a fraction of the time 


and often at lower cost than blue 


easier-reading prints are pro- 
duced in TWO simple steps—in- 
stead of the five time-wasting 
operations necessary with blue 
prints. There’s no washing or 
drying to wait for. 

The BW Process, too, makes 
possible the volume production 
of prints cut to the exact size of 
your tracings—thus eliminating 
trimming. 

Our free booklet, “New Light 
on Prints,” gives complete 
facts about BW speed and 
savings. Mail the coupon 
for your copy! 


CHARLES BRUNING CO., Inc. 1108-200 


New York: 100 Reade St. * Chicago: 445 Plymouth Court 
Los Angeles: 919 South Maple Avenue 


Please send me your new booklet, “New Light On Prints.” 
Name 
Address 


City 


| 
1 
i 
1 
i 
f 





No Supplementary Closures 
Required 


INGS and after running it on test over four years, 
nine hours a day, five days a week, writes:—‘‘we 
have added no grease to either bearing and have ob- 
served no leakage’’. This test motor is still running, 
with the same results. 


Regardless of the angle of the shaft—horizontal, 
vertical, or in between—the “‘CARTRIDGE”’ BALL 
BEARING seal, with its long flange, minute clear- 
ance, recessed inner ring construction and multiple 
grease grooves, KEEPS THE GREASE IN AND 
THE DIRT OUT. 


Thoroughly tested in our own laboratory over a 
protracted period, and in the field under continu- 
ous duty, the “CARTRIDGE” BALL BEARING 
has demonstrated not alone its value but its 
SUPERIORITY. 

One of the largest motor manufacturers equipped 
a vertical motor with “‘CARTRIDGE”’ BALL BEAR- 


Adopt the fully-sealed “CARTRIDGE” BALL 
BEARING as absolute protection against leakage, 
neglected lubrication, and dirt and grease contam- 
ination. It also eliminates numerous supplementary 
closure parts, machining operations and variables, 
and speeds up production. Moreover, it has con- 
venient regreasing and inspection features. 


Write for the Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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For a Brake Lining Sander: A ball bearing, For a Business Machine: A complete set of For a Hair Dryer: A sleeve-bearing motor 
universal motor with right angle drive, spe- series motor parts specially designed for an developing 1/20 H.P. at 1,750 R.P.M. Rubber 
cially designed for a micrometer-feed device application in which the motor housing is an grommeted lugs cushion noise and vibration. 
used for accurate concentric sanding of auto- integral part of the machine. The parts are Made as a split-phase or capacitor start in- 
mobile brake linings. Develops 144 H.P. at universal, and are rated 1/70 H.P. at 4,000 duction at 1,750 R.P.M. or a shaded pole at 
















1,900 R.P.M. Diameter: 45%”. R.P.M. Diameter of field 214”: 


When a Standard Stock Motor Won’t Do | 


1,625 R.P.M. Diameter: 474”. 














Some electrical products will operate satisfactorily 
with a standard stock motor. That’s not our busi- 





+ 

. ness. We do not make stock motors. Our business 
is working with manufacturers who need a motor 
of special design to do a special job especially well. 

sy To such manufacturers our engineers offer more 

; than 25 years of specialized experience in the design 

. and application of fractional horsepower motors. 
Equally important, the facilities of The Black & 

L Pee : 

ce o % e i \ 

; For Special Motor Engineering \ 
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BLACK & DECKER 


Decker Electric Company are broad enough and 
flexible enough to reduce to a minimum the time 
between the starting of work on a motor design 
and the delivery of the finished motors, in quantity, 
from our production line. Write to us today, out- 
lining your special motor problem, and a member 
of our product engineering staff will get in touch 
with you at once. Address: The Black & Decker 
Electric Company, Kent, Ohio. 






For Motor Control and Overload Protection 


Re-settable 
Thermal Switches 
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To be “right from the start” your machines must START 
RIGHT by the dependable functioning of motor controls. 
These ARROW-H&H Thermal Switches give machines the 
right “START”— and keep them running without risk of 
motor overloads and down-time. 


Handy front-operating manual control, with “ Start—Stop- 
Reset” Push-buttons. Thermal overload protection (in dif- 
ferent ratings) for motors up to 7 14H. P., 440-550 Volts... 
Fifty years of fine switchmaking — as exemplified here — 
ELEN brings any machine under the best of control! 


FEATURES: Across -the-Line Type (Type RT), manually controlled, 
re) perated front -operated. Ss TRAIGHT - LINE LINKAGE mechanism ; no wipe 
on contacts, minimum of mechanical wear. Contacts silver to silver butt 
type. Movable contacts full-floating, self-adjusting. Thermal overload 
protection by bi- metallic action with interchangeable heaters. Mech- 
anism trip-free from the thermal relay. 2, 3 and 4-pole switches ...each 
pole a unit in Bakelite. Easy to wire:— merely loosen three screws to 
take switch unit out of box. You'll find the full-line specifications in 
Catalog 8-M, on request. Please use our free Engineering Service to 
plan arrangements of our standard units to meet your special require - 
ments in motor controls, 


INDUSTRIAL CONTROL DIVISION 
THE ARROW - HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U. S. A. 
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PHILCO Improves Production Efficiency with 


SEM SF FASTENER UNITS! 


REG. U.S. PAT OFF 


‘e oe 


Efficiency must be the watchword of any busy 
production line. And, in the assembly of radios 
ae) ot the Philco Corporation, Philadelphia, Pa., 
SEMS Fastener Units have proved their ability 
to help increase production efficiency. This pre- 
assembled Shakeproof Lock Washer and Screw 
Unit not only eliminates the time formerly 
required for placing the lock washer on the 
screw but also helps control product quality 
because no screw can be driven without a lock 


washer to keep it tight. 


SEF Li 
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® This pre-assembled Shakeproof Lock Washer and 
Screw Fastener Unit is now being used on hundreds 
of leading metal products, including automobiles, 
radios, electrical appliances, etc. It reduces pro- 
duction costs—speeds up assembly operations and 
improves product performance. Besides its time- 
saving advantages it definitely produces a stronger 
fastening because, as indicated at the right, the lock 
washer fits closer to the screw shank which allows 
greater tooth contact and, consequently, a more 
powerful lock between the screw head and the work. 


SEMS Fastener Unit 
with external type lock 
washer. 


( — Fastener Unit 


with internal type lock 
washer. 


SRLAS 


— > 


———— v4 


SEMS Fastener Unit f 
with dome lock washer (4-4 
—internal teeth. 


24 SEMS Fastener Unit 
= f ws with external-internal 
&- © lock wash 

= type lock wasner. 
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SEMS Fastener Unit 
with countersunk type 
lock washer. 
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No “bottle-neck’’ delays 


speeds up production. hard-to-reach parts. 


SHAKEPROOF LOCK WASHER COMPANY 


Distributor of Shakeproof Products 
Manufactured by ILLINOIS TOOL WORKS 


2501 North Keeler Avenue, Chicago, Illinois 


Plants at Chicago and Elgin, Illinois 
In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
Copyright 1941 Illinois Tool Works 


a 


ALL SHAKEPROOF 

SCREW PRODUCTS 
? AVAILABLE WITH 
PHILLIPS RECESSED HEADS! 
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Makes it easier to fasten Can be used in hopper-fed 
automatic drivers. 


—SEMS rastener TTY 


* SEMS is the registered trade- 
mark of the Illinois Tool Works, 
manufacturers of Shakeproof 
Lock Washers. Only Shake- 
proof Lock Washers are used in 
the manufacture of SEMS Fas- 
tener Units. 


= WV 7) : (V” "Lock Washer and Screw No lost lock washers — 
: Uhl delivered as one unit. 


an important saving. 


Inventories balance — one 
order covers both parts. 


FREE 
SAMPLES 


Test SEMS Fastener 
Units yourself— 
write for samples to- 
day! 
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GENERAL PURPOSE 
BRONZE BEARINGS 


UNIVERSAL 
BRONZE BARS 


ELECTRIC MOTOR 
BEARINGS 


GRAPHITED BRONZE 
BEARINGS 


FLANGED BEARINGS 
BABBITT 


APPLICATION 
DATA 


Clip and Mail 
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from COVER to COVER 


Here it is . . . right off the press . . . Johnson 
Bronze General Catalogue No. 410. Between its 
two covers you will find, listed and described, the 
most complete stock bronze bearing service in 
the world. Many new sizes have been added... 
many new types... more valuable bearing data. 
A copy has been reserved for you. Simply clip 


the attached coupon and mail it TODAY. 


JOHNSON BRONZE COMPANY 


Sleeve Bearing Headquarters 


570 SOUTH MILL STREET - NEW CASTLE, PA. 





JOHNSON BRONZE CO., 570 S. Mill St., New Castle, Pa. 


Please forward without obligation a copy of Catalogue 410. 


Name Position 


Firm 


Street Address 
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AMERICAN SCREW COMPANY 
Providence, Rhode Island 


CENTRAL SCREW COMPANY 
Chicago, Illinois 


CHANDLER PRODUCTS CORP. 
Cleveland, Ohio 


CONTINENTAL SCREW COMPANY 
New Bedford, Massachusetts 
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NOW YOU HAVE | 
18 Sources of Supply for 
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Phillips Recessed Head Screws 





THE CHARLES PARKER COMPANY 


Meriden, Connecticut 


PARKER-KALON CORPORATION 
New York, New York 


PAWTUCKET SCREW COMPANY 
Pawtucket, Rhode Island 


PHEOLL MANUFACTURING COMPANY 
Chicago, Illinois 


THE CORBIN SCREW CORPORATION RUSSELL, BURDSALL & WARD 


New Britain, Connecticut 
INTERNATIONAL SCREW COMPANY 
Detroit, Michigan 

THE LAMSON & SESSIONS COMPANY 
Cleveland, Ohio 

THE NATIONAL SCREW & MFG. CO. 
Cleveland, Ohio 


NEW ENGLAND SCREW COMPANY 


Keene, New Hampshire 


BOLT & NUT COMPANY 

Port Chester, New York 

SCOVILL MANUFACTURING CO. 
Waterbury, Connecticut 

SHAKEPROOF LOCK WASHER CO. 
Chicago, Illinois 

THE SOUTHINGTON HARDWARE CO. 
Southington, Connecticut 

WHITNEY SCREW CORPORATION 
Nashua, New Hampshire 


Your screw requirements can be met without delay!—with genuine 
fast-starting, quick-driving, tight-seating Phillips Recessed Head Screws. 
WHAT ABOUT DRIVERS? There are 44 sources of supply for PHILLIPS 
DRIVERS plus general hardware and mill supply distribution. 


PHILLIPS RECESSED HEAD SCREWS... 


WOOD SCREWS « MACHINE SCREWS + SHEET METAL SCREWS + STOVE BOLTS 


[ 


S 


84,078; 


,084,079; 2,090,338. Other D 
Allowed and Pending. 


SPECIAL THREAD-CUTTING SCREWS «+ SCREWS WITH LOCK WASHERS Tobie, Yue Me 
. Ss. Patents Product and Met is Nos. 46,3433 2,040,837; + 


PHILLIPS SCREWS COST LESS TO USE 
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Flac YOU heard about our 
small low-speed synchronous in- 
ductor motor that was announced 
about a year ago? If not, here’s an 
important message for you. 


Here is a motor, 75 or 100 rpm, 
available in torque ratings of 75, 40, 
20, and as low as 2 oz-in. Because 
of its inherent low speeds, it can 
often eliminate the need for gears. 
It is compact and quiet and makes 
possible easy assemblies. Further- 
more, its low speeds and excellent 
bearing design makes frequent lu- 
brication unnecessary. 


This motor has rapid acceleration 
and deceleration. And if you desire 
to reverse it, frequency of reversal 
has no appreciable effect on the 
operating temperature. 


There are the essential facts about 
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Reduce weight 


this little motor. Many applications 
of these motors have already been 
made and many more are being con- 
sidered. We suggest that if you have 
a job with torque requirements 
which fall within the ratings listed, 
give details to our local representa- 
tives. They will be glad to co-operate 
with you in arranging a demonstra- 
tion to see if this motor meets your 
requirements. General Electric Co., 
Schenectady, N. Y. 


Reduce maintenance 


Permit greater compactness 
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NOW 
The newest model Acousticons are fine examples of precision mold- 
ings with Durez plastics. Compare these sleek, compact pieces with 
the original 1902 model at the right. 











The granddaddy of today’s Acousticon. No- 
tice the horn-like speaking tube, headphone 
receiver and cigar box size battery case! 


Back in 1902 the Dictograph Sales Corp. marketed the 
first personal electrical hearing aid. It was called an 
\cousticon—and compared with the 1941 models it was 
a bulky affair. But it worked, and brought real hearing 
aid to thousands of persons. 


The Acousticon provides another interesting example 
of the part Durez is playing in helping hundreds of man- 
ufacturers improve products and widen markets. For 
more facts about these successful applications, write— 


nn a : ‘ DUREZ PLASTICS & CHEMICALS, INC. 
The original Acousticons were made of metal and 


5 : 162 Walck Road North Tonawanda, N. Y. 
hard rubber. But in 1928 the manufacturer adopted 


Durez plastics, and has been using them ever since. 
Thanks to the use of this modern material, today’s 


: , LEARN WHAT DUREZ IS DOING FOR OTHERS 
Acousticon is an attractive device that combines light 


—How Durez plastics have helped many 


weight and compactness with great durability. It has a leading manufacturers make better products 

. . . "e . ot © pe Te ; Dan) lot “Tre 

permanent, lustrous finish, good electrical insulating “4 boost sales is told in a new booklet, “It’s 

a oy ; ; : a New Business Custom.” It’s good reading— 
qualities, excellent acoustic properties—and is much 





and you may find it valuable reading. A copy 
is yours for the asking. 


DUREZ PLASTICS & CHEMICALS, INC. 


PLASTICS THAT FIT THE JOB 


easier to produce than the old-type models. 
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KIMPAK * cree wanvine 
DRESSES UP YOUR PRODUCT 
AS IT PROTECTS ! 


KIMPAK acts LIKE A SHOCK- 
ABSORBER — ITS EXTRA RESILIENCY 
CUSHIONS EVERY BLOW! 














KIMPAK 
ENDS FUSS, MUSS AND WASTE 
IN YOUR SHIPPING ROOM ! 







KIMPAK 
GIVES MAXIMUM PROTECTION 
WITH MINIMUM BULK! 




























Showing how Lionel 
Corporation uses KIM- 
PAK to protect its latest 
model electric trains 
from shipping damage. 














Protect Your Product with the 
"Shock-Absorber’” Action of KIMPAK | 


New Free Portfolio gives detailed descriptions on 


ie how to protect with KIMPAK. Send for it today! 
_ @ Soft, yet resilient KIMPAK* acts as a shock absorber for your 
or 


product in transit... guards against breakage, scratches, “press 
markings” and surface “burning.” It helps protect you and your 


e 

i customers against losses due to shipping damage . . . saves time 
i Inp ae and waste motion in your shipping room .. . and dresses up your 

PORE =) i RS gS product as well. 
CREPE WADDING You buy KIMPAK in rolls, sheets and pads of the thickness and 

protects your product 
absorbs 16 times its own weight in moisture, it more than meets 
a he aXT x Ue eet government postal regulations regarding shipping of liquids. 


ee) 


size that meets your needs exactly. KIMPAK is inexpensive, light- 
weight, flexible . . . as easy to use as a piece of string. Since KIMPAK 





Don't delay. Mail the coupon below for definite suggestions 

o on how KIMPAK can help you, and for free samples for testing. 

KIMBERLY-CLARK CORPORATION EM-2-41 

Neenah, Wisconsin 

Address nearest sales office: 8 South Michigan Ave., Chicago; 

122 E. 42nd St., New York City; 510 W. Sixth St., Los Angeles. 
Please send me new 1941 Portfolio of KIMPAK. 





THIS FREE PORTFOLIO 
/S WORTH MONEY 
TO you! 


(Copyright 1941— Kimberly-Clark Corporation) 
( *Reg. U.S. and Can. Pat. Off.) 


Company 
4 1ddre ss 


Attention of: Our product is 
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MOTORS, TOO, 


SHOULD BE SEEN BUT NOT HEARD! 


DYNAMICALLY-BALANCED 


DELCO MOTORS 


FOR APPLIANCES 


In quietness of operation and in appearance, 
Delco motors are a definite asset in selling 
household appliances. 


Exceptional freedom from vibration is attained 
by Delco Products’ accurate dynamic-balanc- 
ing operation. This not only assures quieter 
operation, but also extends the life of both the 
appliance and the motor. Other factors of satis- 
faction in Delco motors are perfect alignment 
and accurate machining of shaft and bearing 
surfaces, made possible by advanced manu- 
facturing methods. 

Dynamically-balanced Delco motors are de- 
signed to contribute to the appearance of the 
appliance. They are available in sizes and 
motor types to meet every appliance require- 
ment, and are today being used by leading 
manufacturers of refrigerators, washers, 
ironers, oil burners, stokers, blowers and air- 
conditioning units. 


o) {Rel ePitl(. 


DIVISION OF GENERAL 


PRODUCTS 
DAYTON, OHIO 








CHECK these other features 


DELCO THERMOTRON for complete pro- 
tection against damage from overload 
and overheating. Listed by Underwriters. 


DELCO CENTRIFUGAL SWITCH for excep- 
tionally quiet, positive starting. 


END-PLAY TAKE-UP DEVICE to further re- 
duce vibration— particularly important 
in V-belt applications. 


Nationwide service through United 
Motors Service. 


MOTORS 


MOTORS CORPORATION 



















@ Don’t wait for bearings. Keep a Bunt- 
ing Catalog handy. Hundreds of sizes 
of completely finished Cast Bronze 
Bearings for every mechanical appli- 
cation and for all sizes and makes of 
electric motors are instantly available 
in any quantity desired from Bunting 
wholesalers in all markets. Bunting 
Tubular and Solid Bearing Bronze Bars 
are completely finished inside, outside 
and ends, avoiding waste of metal and 
labor. Hundreds of sizes always in 
stock. Write for Catalog...The Bunting 
Brass & Bronze Company, Toledo, Ohio. 
Warehouses in All Principal Cities. 


EVERY PIECE SHOWS THE 
SIZE STAMPED ON BAR 
FROM END TO END... 


BRONZE BUSHINGS ; - ee ee) 
PRECISION BRONZE BARS BABBITT METALS 
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ice 


bmn ae ago, lights burned far into the night at the 
Package Laboratory of H & D. Old heads coun- 
seled, “Better give it up. Pack nearly a hundred 
pounds of paint in a corrugated box? It can’t be 


done.” 
oe 


. . . Why, we’ve tried a dozen structural forms, 
every conceivable kind of reinforcement.” 


“ . .. Heavy stuff like this paint never will be 
packed in standard corrugated boxes.” 
* * * * 


“Wait a minute!” cried one inspired voice. “Why 
not make a double-wall box? There’s your answer, 
double-wall.” 

It was — and is — the answer. This phrase 
“double-wall” identifies an extra strong corrugated 
box board made by combining three liners with two 
corrugated sheets. “Heavy stuff,” paint, varnish, 
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a It Was “Double or Nothing” 
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motors, textiles, and similar products are now being 
shipped in double-wall corrugated boxes. Shipped 
safely. Shipped from here and there to everywhere. 

When the chips were down — when it was 
“double or nothing” — when the Package Laboratory 
had to solve a tough problem or lose a potentially 
large market — H & D engineers shipped heavy stuff 
in double-wall boxes. 

Isn’t it natural, isn’t it logical to think that the 
organization responsible for this and many another 
pioneer achievement in the world of packaging .. . 
has the ability, the experi- 
ence and the facilities to solve 
your packaging problem? 


HINDE & DAUCH 


Executive Offices: Sandusky, Ohio 
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Sturdy Thin-wall Housing Successfully Obtained 


for Singer Sewing Machine Motor 
WITH COMBINATION OF “BAKELITE” PLASTICS 


PRODUCTION ADVANTAGES PROVIDED BY ‘“ BAKELITE” PLASTICS 


Threaded Metal Inserts 
Clean-cut Molded Threads 
rmed Small Parts 


- thin Cross-shield 


Y EMPLOYING a combination of three BAKELITE Plastics 
for the Singer sewing machine motor housing, Diehl 
Manufacturing Company obtains a sturdy, compact product 
which is not only economical to fabricate, but also perma- 
nently attractive and safely insulated against any possibility 
of shock to the user. 

A general-purpose molding material is used for the end- 
plates, and two BAKELITE Molding Blanks furnish the nec- 
essary mechanical strength for the 14¢”-thin cross-shield. 
Thus, the manufacturer is able to replace a metal housing 
without going to much heavier sections, while providing 


the required impact-resistance. The molding process also 


et 


Shown here are the two BAKELITE Molding Blanks from which the cross-shield 
is formed. At left are the metallique nameplate and the BAKELITE Varnish-coated 
paper used to supply the red “'S” trade-mark 


i) 


tN 





MERCHANDISING ADVANTAGES PROVIDED BY “BAKELITE” PLASTICS: 


Resistance to Impact Shocks 
Permanently Attractive Finish 


Compact Design 


Heat-insulation 
Safe Electrical Insulation 
Dust-tight, Oil-tight Assembly 


Easily-cleaned Smooth Surfaces 





makes it possible to incorporate the famous red “S”’ trade- 
mark...cut from paper coated with pigmented heat-reactive 
BAKELITE Varnish...and the metallique nameplate as an 
integral part of the housing. 

BAKELITE Molding Blanks are used for numerous other 
applications where resistance to impact is desired at low 
cost. Furnished in discs, rings, rectangles, and squares in 
varying thicknesses, they may be used alone or in combi- 
nation with regular molding materials to provide reinforce- 
ment at vital points, 

BAKELITE engineers will be glad to work with you in 
adapting these blanks and other BAKELITE Plastics to your 
particular needs. Write for specific details on BAKELITE 
Molding Blanks and request, also, Portfolio 8. 


BAKELITE CORPORATION, 30 EAST 42Np ST., NEW YORK 
Unit of Union Carbide and Carbon Corporation 


BAKELITE 


The word “Bokelite” ond the B Symbol ore registered trade-marks 
rdentilying products co of Bokelite Corporation 
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TO EVERY DESIGN ENGINEER 


TATED in its simplest form, vibration is the result 

of intermittent unbalanced forces. On one extreme, 
is the vibration caused by reciprocating masses. At 
the other, is the vibration set up by varying electri- 
cal forces in an electrical machine that may be dy- 
namically balanced. 


Through the proper use of Lord Bonded Rubber 
Mountings, vibration can be confined to the equipment 
in which it originates, regardless of the frequency and 
amplitude and the weight of the equipment. Similarly, 
any assembly can be isolated from the vibration of 
surrounding objects by Lord Mountings. 


Lord Bonded Rubber Mountings are stressed in 
shear, which provides exceptional softness in the di- 
rection of the disturbing forces and stability in other 
directions. This makes possible compactness in design, 
even for supporting loads of several thousand pounds, 
without sacrificing isolation efficiency. 


When designing equipment, these three points 
should be remembered: 


1. Operating characteristics and dependability of 
your equipment can be improved by controlling vi- 
bration, regardless of its frequency and amplitude. 

2. The proper application of Lord Bonded Rubber 
Mountings will provide the most efficient vibration 
isolation possible to obtain. 

3. The services of experienced Lord Vibration 
Engineers are available to assist you in selecting and 
designing the proper mountings into your assemblies. 


923 FAIRMOUNT ROAD, BURBANK, CAL. 






LORD 


BONDED RUBBER 


SHEAR TYPE 
VIBRATION 
MOUNTINGS 
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PLATE FORM MOUNTINGS , 
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TUBE FORM MOUNTINGS 
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Protecting equipment from existing Vibration 


Lord Shear Type Mountings isolate this 
Radiomarine Corp. of America transmitter 
from shipboard vibration. In addition to the 
four mountings at the base of the frame, other 
Lord Mounts are used for lateral bracing to 
the ship’s bulkhead. 





Preventing the transmission of vibration 
from its source 


Although all moving parts of the Allen Bill- 
myre Corp. blower are given both static and 
dynamic balance tests, the combination of 
small vibratory forces present in each mov- 
ing part produces a resultant vibration of 
fairly large amplitude. Lord Shear Type 
Mountings effectively prevent the transmis- 
sion of these forces to the assembly in which 
the blower unit is mounted. 


LORD MANUFACTURING COMPANY... ERIE, PA. 


280 MADISON AVE., NEW YORK 


332 S. MICHIGAN AVE., CHICAGO 





FRACTIONAL H. P. 
FLEXIBLE COUPLINGS 
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We blew a bubble for a man named Edison 


VER since Corning Works successfully produced 
the thin bubble of glass for Thomas Edison’s first 
incandescent lamp sixty-one years ago, glass has been 
an increasingly vital factor in the electrical industry. 
In addition to its insulating properties, 
virtue of transparency, 


glass has the 
great dielectric strength, low 
coefficient of expansion, availability in a wide range of 
colors, and other characteristics that give it an almost 
unlimited range of usefulness. 

No wonder that right now Corning Glass Works pro- 
duces ten vital applications in Pyrex brand glass for 
the electrical industry. These are: 


LE 
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Lightning Arrester Bodies Power Line Insulators 


Neon Insulators Telephone Insulators 
Power Fuse Tubing Radio Insulators 
Automobile Fuse Tubing 


Fuse Plug Bodies 


Ozone Cylinders 
Cyclotron Insulators 
New combinations of glass properties for new uses are 
developed every day. if you have a problem that glass 
might help solve, our engineers will gladly investigate. 
Read the new booklet “Glass as an Electrical Insula- 
tor” —a brief, concise discussion of the electrical prop- 
erties of glass. Write Corning Glass Works, Insulation 
Division, Corning, New York for your free copy. 


CX Insulators 
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FOR THE SECRET OF 


General Plate Contacts with projection 
backs for welding look like silver contacts 
but in fact they’re something more. For 
under their solid silver surface there’s an 
alloy base that adds value and at the same 
time reduces cost. That’s why electrical man- 
ufacturers prefer General Plate Laminated 
Contacts. The silver surface —made better 
through our pressure-rolled lamina- 
tion process—gives better contact 
performance. And the alloy base 
makes the contact stronger, easier 
to weld, better for heat dissipation 
and lower in cost—because it replaces 
expensive silver. 





CONTACT ECONOMY 


Moreover all requirements can be met 
by these money-saving contacts. They come 
all sizes and shapes—with plain, solder- 
flushed or projection backs for spot welding. 
And special ones can be made to your speci- 
fications. 

Let General Plate engineers offer their sug- 
gestions for better performance and lower 

costs on all your contact requirements. 


Truflex Thermostatic Bimetal 


General Plate manufactures Trufler Thermostatic Bi- 
metal in a complete list of combinations large enough to meet 
all requirements in temperature range, electrical resistance, 
size, shape and cost. Available in sheets, strips, coils or fab- 
ricated parts, this metal is consistently uniform and has the 
closest possible tolerances—results of General Plate’s high 
precision-manufacturing process. 


GENERAL PLATE DIVISION OF METALS & CONTROLS CORPORATION, ATTLEBORO, MASSACHUSETTS 


Metals and Controls Corporation Divisions manufacture the following products: Laminated and solid precious metals, 
electric contacts—Solid and rolled plated precious metals in all forms—Truflex Thermostatic Bimetals. 


GENERA 
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Nuisance-free appliance operation is aided by 


G-E Anchor-Loop contacts that provide just the 






right amount of extra holding power. Plugs stay in 


outlets 0 | or= fy. iy: because contacts are 
"4 NE awe” 


anchored by the loop. 
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Unbreakable G-E Molded-on Rubber Plugs, ably known to the trade and your customers. 


strain-proof because they're securely molded There is probably one or more G-E 


; Molded-on Rubber Plugs in every wired 
to the cord, keep your appliances in service. ce ; 
home today, building good will for the appli- 


They furnish an added feature on your prod- ance manufacturer after one to twelve years of 


uct, helping you to sell because they're favor- trouble-free service. 


WRITE TO BRIDGEPORT FOR INFORMATION. There’s a correct size, skillfully designed 
G-E Attachment Plug to harmonize with your appliance styling. For helpful in- 
formation, write to Section Q-1122, Appliance and Merchandise Department, 
General Electric Company, Bridgeport, Connecticut. 
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NIFORM _ power high dielec- 


tric strength, low hysteresis losses have 


factor, 


made Formica a widely used insulation where 
high frequency alternating currents must be 
controlled. 


There are numerous grades, emphasizing special 
characteristics, which adapt the material to 
particular uses. Some of them punch cold and 
are very easy to machine, so that rapid fabri- 
cation at low costs is possible. 


Formica specializes on laminated insulation 
and devotes all its resources to that one product. 


For more than 25 years it has been recognized 


as insulation of the first class. 


The Formica Insulation Company 


4661 Spring Grove Avenue, Cincinnati, Ohio 


ORMICA 
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CUSTOM-BUILT 
CONTROLS 


for multi-motor machinery 


Multi-motor machines usually require accurate and con- 

sistent control of sequence operations. Allen-Bradley 

Rt 3 ‘ wal... et custom-built control panels meet these specifications. 

as a Po Allen-Bradley panels can be built to meet any 

Te : machine control requirement, no matter how simple or 

complex the sequence. Since solenoid contactors are 

A-B custom-built control used, quick opening and closing of circuits as well as 
panel for a 24-spindle, F . aa ‘ 

3-station drilling machine. , precise timing of operation are guaranteed. Further- 

more, their simple construction and double break, 

silver alloy contacts assure trouble-free operation. 











¢*> vie 
ae. 4% eee 
ALBA 

a 


Custom -built control 
panel on hydraulic 
Custom-built panel } feed boring machine. 
in base of precision 
grinding machine. 


Forming roll equipped 
with A-B custom - built 
panel and push buttons. 


Tube-forming and welding ma- 
chine provided with A-B custom- 
built sequence control panel. 


Typical production order of custom-built control 
panels for machine tool manufacturer. Save 
money by using A-B controls on your machines. 


G3 Oy aa 


a 
—— 
Say 
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Save time... avoid 
costly experimenting... enjoy 
the benefits of reliable motor 
controls by using A-B panels, 
built to your special require- 
ments, with standard A-B 
solenoid controls and acces- 
sories. They assure freedom 
from every control trouble. 


Hand-Operated Switches 
Bulletin 609 — A quick action 
switch. Push-button control 
and overload protection. 


Terminal Blocks 
The convenient terminal blocks 
of Allen-Bradley custom-built 
panels assure correct wiring 


and save installation time. 


are built with these STANDARD UNITS 


Across-the-Line Starters 
Bulletin 709 — For across-the- 
line squirrel-cage motors. 


Simple, rugged construction. 


Solenoid Contactors 
Bulletin 702— Sturdy construc- 
tion. Available with 2 to 4 
poles—ratings 10 to 100 amp. 


Push Button 
Stations 


Bulletin 800—For surface and 
flush mounting, in a large va- 


riety of button combinations. 


Disconnect Switch Unit 
Hand-operated safety switch 
or circuit breaker. Safety 


switch has silver alloy contacts. 


Reversing Switches 
Bulletin 705 — For reversing 
squirrel-cage motors. Provides 
solenoid reliability and speed. 


ACCESSORIES 


Limit Switches 
Bulletin 801 — Furnished in 
253 different types. Limit 
switches for any machine tool. 


Solenoid Relays 
Bulletin 700 — Furnished in 
over 300 types. One to eight 
poles. Compact and reliable. 


Multi-Speed Starters 
Bulletin 715— For 2, 3, and 
4-speed across-the-line mo- 
tors. Also in the resistance type. 


A-C and D-C Solenoids 
Bulletin 860 — Quiet opera- 
tion. In 8 sizes and various 
mountings. Thrusts to 16 Ibs. 





ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL 


VARIOHM 
ADJUSTABLE RESISTORS 


YARDOHM 
RESISTANCE KITS 


Send for this catalog 


Your technical source files are incomplete if you do not 


Performance... 
“Right to a Turn’’ 


Coy SCM baer la- Ney ott Les 


Manufacturer— with 


MALLORY 


Improved Vitreous Resistors 


ALLORY Improved Vitreous Resistors have a 

performance record second to none. This was 
recently borne out by their selection, after exhaustive 
tests, by the manufacturer of one of America’s most 
popular electric ranges. 


Connected in series with the heating element to keep a 
warming compartment at the proper temperature . 
Mallory Resistors give long life and dependable per- 
formance. In every essential, they are as superior as 
quality materials and workmanship can make them. 
They assure maximum wattage dissipation, high resist- 
ance to humidity, and high resistance to permanent 
change due to overloads. 


If resistors are included among your needs, either as 


original equipment ... or for processing, maintenance, 
or experimental work, you can depend on Mallory. 


P. R. MALLORY & CO., Inc. 


INDIANAPOLIS INDIANA 
Cable Address — PELMALLO 


have this catalog of Mallory approved precision products. 


hI re Set 1.3 
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P.R. MALLORY & CO. Inc. 
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Extra Protection 
Against Unusual 



















GET THE CENTURY ‘‘JOB SELECTED’”’ 









Get 


Atmospheres 


ew, improved Century Totally Enclosed 

Fan Cooled Motors provide necessary 
protection where the air is foggy with metal 
cutting solutions, or there are abnormal 
quantities of metallic, abrasive and other 
dusts in the atmosphere that would ordi- 
narily injure or clog the windings of a general 
purpose open motor. 

The vital parts of a Century Totally En- 
closed Fan Cooled Motor are completely 
enclosed. In reality, this is a totally enclosed 
motor, built within a cast iron protecting 
frame which provides ventilating passages 
and a fan for cooling. A blast of cooling air 
is produced by the non-sparking fan inside 
the pressed steel fan housing. Theairis forced 
through passages between the castiron frame 
and the motor laminations, but outside the 
protective enclosure. 

The forced air cooling system keeps the 
large smooth air passages clean. 
The intake openings in the fan 






for fast heat radiation. 


cover are not easily clogged and there is 
safety in the fact that a 5/16” rod will not pass 
through the ventilating openings. 


The modern streamlined exterior of these 
new Century Totally Enclosed Fan Cooled 
Motors blends well with modern equip- 
ment design. 


If atmospheric conditions are a problem 
in your plant, consult your nearest Century 
Motor Specialist. His experience with the 
same or similar problems 
is always at your service 
— may well save you time 
and money. 








If you have not received 
Century TEFC Motor Bulletin 
No. 048A, write today. 


CENTURY ELECTRIC CoO. 
1806 Pine Street St. Louis, Missouri 
Offices and Stock Points in Principal Cities 


One of the Largest Exclusive Motor and Generator Manufacturers in ‘the World 


MOTOR THAT FITS YOUR JOB 


At Left — Pressed steel fan cover showing openings for 
adequate ventilation. At Right — Motor with fan cover 
removed showing large unrestricted air passages in 
frame; non-sparking metal fan blades; finned end brackets 
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MY! MY! MUST HAVE A 
FIBERGLAS-INSULATED 
GENERATOR! 


Learn a lesson from a ship story 
about Fiberglas~ Electrical Insulation 


ISTEN TO THIS: a brand-new 800 K.W. 

_j generator was recently installed in 
an overworked English liner. Its coils 
were wound with Class A insulation. 
The slot insulation was Class B. 

And what happened? 

The insulation failed on its first trip 
... leaving the ship’s pumps, fans, blow- 
ers, and other electrical equipment with- 
out current. 

So, the generator was rewound by 
Electrical Engineers, Inc. This up-to-the- 
minute organization uses Fiberglas in- 
sulation exclusively for Class B require- 
ments. They used Fiberglas on the gen- 
erator, and since then... . 

... the ship has been in grueling, con- 
tinuous service, with no failure of its 
main power plant. 

Moral: If you have a tough job for 
electrical insulation — use Fiberglas. Ex- 
perience in scores of U. S. industries 


proves that proper application of Fiber- 
glas enables other types of equipment to 
stand up where they previously failed in 
service with other insulations. 


And, Mister, that saves money! 


How About Fiberglas For 
Normal Service? 


Suppose your generators, motors, or 
other electrical equipment have been 
working under entirely normal condi- 
tions. No overloads. No excessively high 
temperatures . . . no acids, oils, dusts, 
or dampness. Can Fiberglas help you? 

You bet it can! Take motors— 

Chances are... your motors will be 
working more and more hours now that 
all industry is moving ahead on faster 
schedules. Therefore, downtime on your 
equipment due to motor failure is an in- 
creasing danger. 


You can obtain the maximum safety 


factor. as other companies have, by in- 
sulating vour standard-size motors with 
Fiberglas! 

There’s another way Fiberglas may 
help vou, for today top-ranking motor 
manufacturers also make Fiberglas-in- 
sulated motors that are smaller than 
present Class A insulated motors of the 
same H.P. 

Yet these Fiberglas-insulated units op- 
erate safely at approved higher tempera- 
still have a substantially 
higher safety factor! Cost? A little more 
in some instances—no more in others. 


tures, and... 


Wouldn't it be wise, then, for vou to 
protect yourself against downtime losses, 
by protecting your equipment with 
Fiberglas? Do that. Specify Fiberglas 
Electrical Insulation. Owens-Corning 
Fiberglas Corporation, Toledo, O. In Can- 
ada: Fiberglas Canada, Ltd., Oshawa, Ont. 


OWENS-CORNING 


FIBERGLAS* 


*T.M. Reg. U.S. Pat. Off 


TO MFGRS. AND REPAIRERS OF ELECTRICAL EQUIPMENT: The proven advantages of Fiberglas Electrical Insu- 
lation are demonstrated in the case history above. These advantages may help put a sales-plus into the equipment you 
build or repair . . . may help you get more business because you have built a better product. Write to us today! 
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“We do not compete 





with our customers 


-we build air impellers only. No blowers, 
fans, or any complete units using an air impel- 
ler.” This sound sales policy has never been 
violated since the inception of the policy to 


build better air impellers for every purpose. 


Today air impellers designed and manutac- 
tured by this company are in service in ev- 
ery part of the world. The policy of doing 
one job... building air impellers ... and 
doing it well, has been repaid by the knowl- 
ede that wherever air impellers are used, in 
whatever product, the name “LORRINGTON 
symbolizes a quality product, designed for 


its job, and sold ata fair price. 


Your request tor further intormation 


will be honored with catalogs giving 


complete specitications and Suaranteed 


performance ratings for every size and pitch. 





The Torrington Mfs. Co. 


TORRINGTON, CONNECTICUT 
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ST a . Opalon 


J 
aL atlases 
Exclusive Formulation 
of Cast Phenolic Resin 


With the patriotic theme find 
ing an ever-growing use in tash- 
ion and in decoration, there’s 
sales power in this idea of a red- 
white-and-blue radio cabinet, 


skilfully designed to harmonize 


all three colors into an attractive 
the brilliant, 


unit. And, for 
of this new 


glowing beauty 

Patriot radio, what better plastic 
than Opalon...chosen by the 
Emerson Radioand Phonograp dh 


Corporation for use in this in- 
stantly successful model? 

No other plastic equals the 
deep clarity of Opalon, the high 
gloss of its gem-hard surface. 


None excels the versatility of its 
spectrum-wide range of colors. 
It is tough and heat resistant 
lends itself readily to quantity 
production from low-cost 
molds, and has a gem-like qual- 
ity that makes it truly the jewel 


of all the plastics. 

Opalon may contribute to the 
next big forward step in your 
product design.. .may mean the 


next big swing upward in your 
sales curve. For information, 


applied to your needs, inquire 


MONSANTO CHEMICAL CoMm- 
PANY, Plastics Division, Spring 
field, Massachusetts. District 
Offices: New York, Chicago, Detroit 
St. Louis, Birmingham, San Francis- 
co, Los Angeles, Montreal. 


THE FAMILY OF SIX MONSANTO PLASTICS 


(Trade names designate Monsanto’s 
exclusive formulation of these basic 
plastic materials) 
LUSTRON (polystyrene) - OPALON (cast 
phenolic resin) « NITRON (cellulose nitrate) 
SAFLEX(vinylacetal) - FIBESTOS(cellulose 
RESINOX (phenolic compounds) 


acetate) - 
Rods + Tubes - Castings 


Sheets - 
Molding Compounds 
Vuepak, 


The case of Emerson's Patriot is Opalon. White 
grille and blue-and-white pointer dial are Fibestos, 
Rigid Transparent Packaging Materials 


another Monsanto plastic, molded by Worcester 
Molded Plastics, Inc., Worcester, Massachusetts. 


MONSANTO amor 


~ Sas ee a IN DY ST R-Y 
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IF YOU BUILD A 
BETTER MOUSETRAP... 


It isn’t enough to just go along turning out mousetraps, cranes, 
curling irons, fixtures, floodlights, furnaces, heaters, mining 
machines, motors, ovens, percolators, pyrometers, radios, ranges, 
refrigerators, rheostats, switchboards, toasters, or whatever it is 
you manufacture ... you’ve got to make them consistently 
better if you want the world to beat a path to your door and 
increase your quota of satisfied customers. 

That’s why Rockbestos has been making permanently insu- 
lated wires for almost a quarter of a century; — wires designed 
to give dependable performance and enduring service under the 
most severe operating conditions; — wires that will withstand 
exposure to internal and external heat, moisture, oil, grease, 
alkalies, caustics, corrosive fumes and other insulation destroying 
elements; wires that completely eliminate fire hazard because 
they are absolutely flameproof. 

The Rockbestos line of permanently insulated wires, cables TEN TESTED ROCKBESTOS VALUES 
and cords includes wires for many products that we couldn’t that will pay you dividends 


squeeze into the first paragraph. More than 118 standard con- 1. HEATPROOF 6. Oil, Grease and 
structions to select from and a research department that is always 2. FIREPROOF y Nina 
ready to make up a special if you need it. Just write letting us 3. PERMANENT capacity 

know what you make and we’ll be glad to recommend the right 4. Never becomes 8. Reduces returns 


; ; hard brittl and replacements 
permanently insulated wire and send samples along with our ete cates P 


catalog. Rockbestos Products Corporation, 760 Nicoll St., New 
Haven, Conn. 


a 9. Builds good will 


and vibration Increases sales 





Also refer to McGraw-Hill Electrical Buyers Reference 
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A typical construction — Rockbestos All-Asbestos 600 Volt Flexible Apparatus Cable — one of 118 different permanently insulated wires and cables. 
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SMALL-TRAVEL SWITCHES FOR PRECISION CONTROLS 


Mechanical, mercury, magnetic or electronic they all serve well. 


FULL-AUTOMATIC FREEZER SKILLFULLY ENGINEERED 


Mills Novelty makes new units self-supervising. 


FOR MOST SUCCESSFUL USE OF DIE CASTINGS YOU NEED 


PROCESS FACTS. 


Chief Metallurgist Fox of Doehler Die Casting points some helpful ways. 


HEAT, POWER AND CONTROLS INTEGRATED IN THIS 


UNUSUAL HAIR-DRYER........ 


Nestle Le Mur engineers and Industrial Designer Arens collaborating. 


WIRING DIAGRAMS FOR THE ENGINEER-DESIGNER 


First-aid-to-the-specifier as to circuits and symbols. 


INFRA-RED HEATING MAY SPEED OUTPUT OF YOUR PRODUCTS. 


Reduced time in the finishing department means quicker deliveries. 


FOR BETTER, SIMPLIFIED PERFORMANCE IN A RECORD 


CHANGER 


Webster-Chicago engineers shatter a few traditions. 
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ment, Finishes............. 60 


To make better products. 


Available to qualified readers for 
the asking. 
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TO APPEAR IN 


Polyphase Motors For Built-In Speci- 
fication. Too many engineer-designers 
shy away from the type of motor that, 
where usable, would give some real per- 
formance, economy and control ad- 
vantages 


Short-Interval Timing Controls. 
Many types of products require just that 
sort of performance supervision. X-ray, 
welding, molding machines, process equip- 
ment, etc 


LATER 


ISSUES 


Which Finish For the Product? So 
numerous have been the offerings of manu- 
facturers and their chemists that the speci- 
fier deserves a little unbiased review of 
what's what. 


Engineering-Design discussions of out- 
standing, recent electrically-energized 
products with emphasis upon the basic 
thinking and development work that lies 
behind them 
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EBROK 


Bituminous plastic for storage battery contain- 
ers. Resists impact, corrosion, temperature 
changes, destructive action of electrolyte. Can 
be adapted for other uses. 


VALVSEAL —the new battery cover that auto- 
matically regulates the height of electrolyte in 
cells .. . prevents overflow of battery acid. 





RUB-TEX 


Hard rubber for acid 
buckets, trays, special 
chemical] handling equip- 
ment, and parts for elec- 
trical use. Acid resistant, 
non-corrosive, highly 
dielectric. 


ener 


Almost daily, industry and commerce find new uses and applica- 
tions for INSUROK, the precision plastic. Countless thousands of 
molded and laminated INSUROK parts pour from Richardson plants 
to serve useful purposes in products and in production equipment. 


MICAROK 


High quality sheet mica An insulating material 
for electrical insulation. possessing unusual struc- 
Can be sheared, and _ tural strength and dielec- 
punched with ease,edges_ tric characteristics. It is 
remaining clean and_ widely used in radio, tel- 
High insulating evision and other elec- 
value at low cost. 




























Translucent INSUROK adds the appeal 
of color to coin-operated machines, and 
gives new sales power to displays of 
all types and sizes, large and small. 


INSUROK is available in many grades; 
in sheets, rods and tubes for fabrica- 
tion in your own plant, or in completely 
finished parts and products ready for 
assembly. 


INSUROK, exclusively Richardson, 
offers many advantages to every plas- 
tics user. The facts are yours for the 
asking. 


RUB-EROK 


trical applications. 


RICHARDSON TECHNICAL SERVICE. Available without cost or obligation 


to assist in solving your plastics problems. Literature and details on request. 


The RICHARDSON COMPANY 


Melrose Park, (Chicago) Il. Founded 1858 
New Brunswick, N. J. 


Detroit Office: 
New York Office: 






Lockland, (Cincinnati) Ohi 
Indianapolis, Ind 

4-252 G. M. Building, Phone Madison 9386 

75 West Street, Phone Whitehall 4-4487 
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Like the shrill, hurried sound heard in the rising wind as a storm 
f gains intensity, there comes from every side the urge for speed, 
- speed and yet more speed in the performance of industry, its 
machines, its workers and its management. Greater output of 
National Defense Program products. At the same time, full quotas 
of goods of “‘normal’’ kinds that the commercial existence of the 
country be not jeopardized by post-war letdowns. 


Labor is increasing the hours of its work week. Plants are 
picking up 24 hour-day schedules. Management is struggling to 
rationalize priorities and increase the total units of output. 


Wherever electrically-energized products are involved, engineer- 
designers are finding that background of basic facts and function- 
ing (upon which they and their ELECTRICAL MANUFACTURING 
have so long followed a common path) to be of now relatively little- 
changed character and real helpfulness. Applying past lessons 
learned, to the tasks of the insistent present, brings about some 
extraordinary results when effectively done. 


Thus, by making machine performance as nearly automatic as 
possible the burden of speed-up can be better distributed. More 
work from the machine; less on the operator. By drawing upon 
that veritably inexhaustible diversity of function controls (limit 
switches, timers, electronic devices, adjustable speed drives, etc.) 
the performance of almost any machine can now be made just 
about as close to the engineer-designer ideal as could be asked. Estab- 
lished elements of motorization, instrumentation and applied heat 
and light for adverse operating conditions in readily available 
forms yield readily to the newer specifications. 


In the interests of further increased efficiency, one dominant 
lesson may well be pointed out. The engineer-designer who does 
not seek to take continually-increasing advantage of electrical 
control, power, heat, light and electronic methods in developing 
new products for defense and industrial production equipment is 
not making the most of the opportunity for that speed-up which 
is today the goal and legitimate objective of us all. 
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Small-Travel Switches 





ae en : vn 
RB: AUSE they offer virtually instantaneous re- 
sponse to actuating impulses the several types of , ’ 
small-travel switches should be well understood, With the development of pong in i 
and appreciated, by the engineer-designer. Advantages cult interrupting devices of not only the 
are numerous when correctly specified. Disadvantages strictly mechanical, but also mercury, mag- 
i may be encountered if more is expected of them than netic and electronic types, a new and val- 
should be. Thus, specification should be directed toward uable tool became available to the alert 
those which, for any one product design, will be “‘quick engineer-designer For with these pre- f 
cision-limit switches much more accurate ( 
ws 


enough”’ without involving the expense of greater refine- 
ments than are necessary; toward the matching of char- 
acteristics and performance needs. 

Limit switches, in general, are called upon to initiate 
stopping or starting of a motor through movement of a 
contactor over a distance of perhaps an inch or more 
and may involve a time lag of several seconds. Now 
this may be quick enough, or sufficiently accurate in the 
matter of timing, to give the results required but if it 
is not, then some type of short-travel or precision control 
must be used. The latter may involve a movement of 
the actuating element of no more than a very few thou- 
sandths of an inch. A temperature control may actuate 
the performance of electrical heaters, such actuation 
being dependent upon a change of temperature of several 
degrees. In many cases this will be entirely satisfactory 
but, in many others, it will not. 

When the response must be in the nature of a frac- 
tion of a degree it is apparent that an instrument provid- 
ing for operation under very slight temperature variations 
is needed. In some of the thermostats now available, 
the response may be as small as one-half of a degree 
above or below the actual temperature to be maintained. 
So also with pressure actuated controls. In many cases 
a difference of pressure of several ounces may be needed 
to initiate functioning that will be satisfactory while 
others involve the demand for response to pressure changes 
that are measured in fractions of an ounce. 

All of these conditions of precise response have estab- 
lished a demand for short-travel switches and pressure 
controls in which the response is practically instantaneous. 
Such precision devices are available for actuation by 
mechanical movement, by pressure and_ temperature 
change or by the action of an electronic cell in response 
to rays of light or adjustment of grid resistance. 


a 
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“ig be ten PERATION of short-travel controls of the strictly 

mechanical type is primarily dependent upon ex- 
tremely small movements of plunger pins which direct 
the making or breaking the control circuit. With the 
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eter artes i EPRESENTATIVE forms of mechanical 
ee ] er small-travel switches (A) which may be 
adapted various functionings, a few of which (B) 
are here shown. 
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controls of travel, co-ordinated actions, tim- 
ing and performance zones are possible. 
Here is a guide to basic types with indica- 
tions of that service which may be expected 
of correctly specified units when integrated 
within the complete, electrically-energized 
product. Ways to speed machine outputs. 
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conventional limit switch, the movement of such contact 
controlling levers is usually a matter of a half-inch or 
greater,* while they may work comparatively quickly, at 
least one or two seconds of delay may be involved. 
With the short-travel switches, the plunger movement 
may be as slight as 0.001 in., and the operating pressure 
from one-half to several ounces, depending upon the par- 
ticular type selected.** The time operation of some 
of these switches approaches very closely to instantaneous. 

The circuit making and breaking contacts, usually of 
fine silver, are commonly carried by a flexed strip of 
beryllium copper, so designed as to operate at high speed 
by snap action. The operation of such switches may be 
arranged for normally open or normally closed circuits 
as well as for double throw, thus suiting them to a wide 
range of applications. Capacities are from 10 to 15 
amp. on 125 volt circuits, or proportionally less on 
higher voltages, but they may be used on voltages as 
high as 460 and for the control of fractional horse- 
power motors up to 4 hp. 

In the selection of a short-travel switch, there are 
certain points to be carefully considered in order that 
one is chosen which complies with all of the require- 
ments of the product with which it is to be used. The 
speed of operation may be of primary importance for 
certain uses, or it may not be a dominant consideration. 
One application may call for operations sixty or less 
times per minute while others may require far higher 
operating speeds, frequencies as high as 300 operations 
per minute being attained. 

The term ‘“‘differential’’ may be applied to these 
switches with two meanings, each of which should be 
understood and specified when this term is used. ‘‘Pres- 
sure differential’” is the difference between that force 
which must be applied to the actuating point in order to 
operate the switch and that which will permit it to return 
to normal. The “movement differential’’ is the least 
movement of the actuating point which will cause the 
switch to snap from one position to the other. An im- 
portant factor in automatic production cycles. 

Overtravel is the amount by which the actuating point 
may move beyond the point of switch operation. It is 


* See, “When Travel of Machine Parts Must Offer Control 
Impulses,” ELectricAaL MaNuracturinc, November 1939. 


#* See, “Specialized Engineering for Special Results,” October 
1940. 
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For Precision Controls 


desirable that this be understood by the product designer 
in order that there will not be too much movement in the 
operating mechanism to be absorbed by the switch over- 
travel. Pretravel also should be definitely specified and 
maintained where the switch is actuated by mechanical 
means that may have overthrow. Pretravel represents 
the movement of the actuating point before the switch 
operation actually takes place. 
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V “-ERCURY switches 
+ offer refreshing vari- 
eties (A) for integration 
with products requiring 
small-travel, precision op- 
eration, particularly these 
involving small, angular 
displacements. Type (B) 
offers space saving oppor- 
tunities. C — Ceramic- 
barrier, metal-wall, button 
type for heavy-duty serv- 
ice. D—Remarkably sen- 
sitive thermostat perform- 
ance is possible. 
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Of vital importance, from the standpoint of the engi- 
neer-designer of the complete product, is a careful speci- 
fication of all requirements and conditions when approach- 
ing the switch manufacturer. The latter can usually 
meet them all provided he is fully advised in advance 
as to the conditions that will obtain. 

A review of some of the principal uses for switches 
of this type may well be studied by the engineer-designer 
as suggestive of methods by which they may be applied 
to his particular product. 

Since the movement of the actuating point is extremely 
short, some form of lever may be needed to translate a 
rather large movement of an actuating element into the 
short movement required by the push point. This is 
readily accomplished by mounting a spring, or roller 
arm, so that a pressure of the actuating element upon 
a definite point of the spring will produce a correspond- 
ing movement to the amount that the switch button is 
to be depressed. Examples of this arrangement are 
found in switches which are operated by cam action 
when the movement imparted by the cam is greater than 
that of the switch plunger, by a limit control, or by 
paper and thread break indicator. A few such are 
shown in an accompanying illustration and may suggest 
related possibilities. 

These strictly mechanical types of switches may also 
be operated magnetically by the use of an angle arm, 
the magnet armature being carried on one arm of the 
angle the other end of which actuates the push point. 
Such switches are used for counters or other applications 
which are to be actuated by an intermittent current. 
Thickness and tolerance gauges may also make use of 
the short-travel switch by providing it with a swinging 
arm which will actuate a switch at the passage of each 
piece below the end of the arm or that of a piece of 
undue thickness. 

Short-travel switches are also applicable to many uses 
where the actuation is initiated in response to changes 
in temperature so that a switch, operated by a bimetallic 
strip, a bellows, an expanding rod or a heat sensitive 
wafer, performs the function of a thermostat for the 
regulation of the temperature in rooms, ovens and liquids. 
They may also be incorporated into motor frames as a 
protection against undue heating in the windings. For 


use under adverse operating conditions,* these switches 
are enclosed in metal casings which are water-, oil- and 
dust-tight and thus meet all such needs. 


SOME MERCURY TYPES FOR THIS SERVICE 


ERCURY switches, extremely satisfactory from 

an operating and endurance standpoints,* are not 
all adapted to short travel, specifications for many of 
them have the disadvantage of requiring a considerable 
mechanical movement, 15 to 20 degrees, for their oper- 
ation. However, tilting types of mercury switches are 
available which function within movements of 5 to 14 
degrees and, being less than half an inch in diameter 
with a length of about 11% in., are particularly useful 
where space limitations are dominating considerations. 

The rotating mercury switch, in which a pair of metal 
discs are separated from one another by a ceramic sealed- 
in disc, is another form. Here a pool of mercury 
within the enclosure makes contact between the two 
metal discs when a hole in the ceramic disc is rotated 
to a position below the surface of the mercury. Counter 
rotation, until the hole clears the mercury pool, breaks 
the circuit. The entire switch is mounted in a housing, 
held between bearings, that may be readily rotated by 
contact with an extended arm through an angle of 15 
degrees. [his may be accomplished by an arm move- 
ment of about one-quarter of an inch. Although this 
is rather greater than ordinarily used in _short-travel 
switches, because of the extremely light operating force 
required, approximately one-third of an ounce, and the 
fact that even when the operating force is gradually 
applied and the arm moved slowly a snap action is 
effected, such a switch definitely becomes a part of this 
small-travel, precision switch discussion. 

While mercury switches of some types require a con- 
siderable amount of movement to initiate their function- 
ing, such movement may be considered quite properly as 
pretravel since the surface tension of the mercury main- 
tains contact tension until this tension lets go and the 
break then takes place in the nature of a snap action. 


* See, “Motor Controls for Adverse Conditions,” April 1939. 
* See, “Because Mercury Switches Are Dependable and 
Silent,” June 1936. 


SOME SPECIFICATION POINTS FOR SHORT-TRAVEL AND PRECISION SWITCHES 


MECHANICAL 

Break Indicators 
Burglar Alarms 
Cam Controls 
Coil Winders 

Cutoff Machines 
Door Switches 
Elevator Controls 
Hydraulic Presses 
Lathe Carriage Stops 
Limit Controls 
Motor Protection 
Paint Sprayers 
Pressure Controls 
Punch Presses 


MEKCURY 
Advertising Displays 
Alarm Displays 

| Bottling Machines 
Coin Machines 
Dental Equipment 
Electric Heaters 

| Incubators 

Instruments 

Limit Switches 

Oil Burners 

Packaging Machines 

Pressure Controls 

Range Ovens 

Refrigerator Doors 





Riveters Relays 
Thermostats | Sign Flashers 


Thickness Detectors 
Tolerance Gauges 
Weighing Machines 
X-Ray Machines 


lemperature Controls 
Time Switches 
Vending Machines 
Weighing Machines 


MAGNETIC ELECTRONIC 
Break Detectors 
Conveyors 

Counters 

Cutoff Saws 

Door Operation 
Inspection Instruments 
Limit Switches 
Packaging Machines 
Paint Sprayers 

Pin Hole Detectors 
Punch Press Controls 
Pyrometers 
Reversing Rolls 


Air Conditioning 
Boring Mills 

Clutches 

Grinders 

Heat Controls 

Milling Machine Feeds 
Planer Feeds 
Refrigerator Controls 


Relays | Routing Mail Bags 
[Thermostats Scanners 


Scleroscopes 

Spark Plug Adjustment 
Temperature Controls 

| Titration Controls 

| Ventilation Control 
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An unusual form of mercury switch in which snap 
action takes place only after a very considerable amount 
of pretravel is found in the safety switch for heaters and 
other portable devices which may be accidentally over- 
turned while the current is on. In this switch, which is 
of the normally closed type, contact is maintained by a 
ring electrode supported by vertically mounted terminal 
connections through any reasonable amount of tip or 
side movement. If, however, the device is actually over- 
turned so that its axis exceeds an angle of 45 degrees 
with the vertical, the pool of mercury breaks contact 
with a snap action and disrupts the circuit. 

A combination of a magnetic and mercury switch is 
used in many precision types of instruments in which 
the tipping of the mercury tube is eliminated and the 
contact-making and breaking function js initiated by the 
attraction of a magnet through a glass tube. Such 
switches are usually actuated by permanent magnets 
although small milli-ampere electromagnets may be em- 
ployed when desired. 

The magnet is carried on an arm which, by action 
of the product controlled, is brought sufficiently close 
to the tube to allow its magnetic action to attract 
the light switch armature and thus draw a current-carry- 
ing lead into, or out of, contact with the pool of mer- 
cury at the bottom of the tube. When a reverse move- 
ment of the product swings the magnet away from the 
tube to the extent of overcoming the attraction of the 
magnet upon the swinging armature, the magnetic pull 
on the armature is released so that the current-carrying 
lead is drawn out of the pool and the circuit is broken. 
Such a switch provides for a normally open circuit while 
a reverse assembly is used for maintaining a normally 
closed circuit. Since the movement of the contact-mak- 
ing parts is very small and their weight slight, the result 
is a precision switch having a high degree of accuracy 
which is suited to such delicate applications as thermo- 
stats, automatic scales, recorders, coin operated machines 
and laboratory equipment where accuracy is essential 
and but very little actuating power is available. 


MAGNETIC SWITCHES TOO 


HEN magnetic switches, usually actuated by the 

pull of a solenoid and thus comparatively quick 
of action, are made responsive to a point of contact which 
takes place at some precise position of the product’s 
mechanism and any delayed action on the part of the 
armature of the solenoid may be compensated for by 
accurate adjustment of the parts to correspond to such 
delay, they, too, fall within the limits of this review. 
When this timing is properly adjusted, an angle arm 
moved by the solenoid is placed in contact with the push 
pin of a mechanically-actuated short-travel switch so 
that the result is that of a true short-travel switch. A 
high degree of speed and accuracy may thus be obtained 
and the only consideration, as with all short-travel and 
precision switches, is whether the response is quick enough 
for the purpose for which such an assembly will be 
employed. 

Precision of magnetic action is often incorporated in 
limit switches for the operation of machine tool feeds by 
the use of magnetic clutches. Thus, the tool or wheel 
may be advanced by a feed motor which is started by a 
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limit switch on the machine. A magnetic clutch, driven 
by the feed motor and interlocked with the switching 
mechanism when current is on the motor will drive the 
mechanism until a predetermined amount of feed has been 
imparted to the feed screw. At the expiration of this 
travel, a pin may break contact on the control switch 
and cause the motor to stop instantaneously by dynamic 
braking. By the same switch, current may be cut off 
from the magnetic clutch so that the feed mechanism 
may “‘reset’’ itself for the following impulse. While the 
details of this mechanism are somewhat complicated, it 
is the simplicity of operation that appeals to the user of 
the tool as the feed is controlled by a dial and feed 
indicator the knob of which permits the setting movement 
of the dial which may be adjusted for feeds from 0.02 
in. to a feed of one inch per stroke. Reversal is auto- 
matic so that, once the dial is set, the feed of the tool is 
continued at a predetermined amount indefinitely. One 
or more of these switches may be employed upon a single 
machine so that a number of tool heads may be fed at 


the same time the feed of each head being subject to its 
individual setting. 


ALSO IN THE ELECTRONIC WAY 


HORT-TRAVEL and precision switches and con- 

trols may be of electronic types, too. Control by 
means of a light ray has the advantage of eliminating 
mechanical contacts with a resulting delicacy of response 
that is in many cases of considerable advantage.* Not 
all electronic tubes are suited to the required quickness 
of response but some types are now available in which 
the response to light actuation is almost instantaneous. 

In a type of electronic scanner which is used for the 
detection of holes in strip metal the response is so deli- 
cate as to detect, and to actuate a relay, when a hole as 
small as 14 in. in the sheet passes beneath the light 
source. With such a control, the operation of the relay 
causes a mark to be made on the sheet to indicate the 
hole which is often too small to be detected by the un- 
aided eye. The speed of the metal sheet in passing 
beneath the light source may range from 100 to 1000 
ft. a min. which permits, when running at highest speed, 
of an exposure to the light of about 0.0001 sec. 

An extremely short travel is encountered in a form 
of scleroscope in which a diamond-tipped hammer falls 
through a glass tube onto the surface of the metal to be 
tested for hardness. On the downward fall of the ham- 
mer, a cam operated switch on the machine opens the 
relay circuit of a photocell amplifier, but, when the 
hammer comes into contact with the piece being tested, 
the circuit closes. The rebound of the hammer upwards 
determines the hardness. The ribbon of light from the 
light source is but 0.005 in. thick and the sensitivity of 
the instrument is such as to indicate the passage of the 
hammer in its interception of the light ray. Should the 
hammer fail to rebound to a sufficient height to intercept 
this ray, deficient hardness is indicated and the piece is 
rejected. The successful operation of an application 
requiring response to such delicate light exposure involves 


* See, “Where Electron Tubes Make Better Products,” Janu- 
ary 1939, and “Successful Electronic Controls,” December, 1937. 


(Continued on p. 82) 
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EMANDS for higher speeds and greater degrees 

of automatic operation together with better ap- 

pearance and higher economies are being made 
upon makers of counter type ice cream freezers and 
hardeners. Thus, with new models, the storekeeper can 
turn out a better product at a higher rate and with less 
attention at the hands of the operators than ever before. 

Just how this result has been attained may be illus- 
trated by citing the engineering-design development of 
the most recent Mills Master Model freezer. Actually, 
our latest models are not entirely new. This is because 
the basic factors are well-related to their predecessors, 
improved upon of course, and with some entirely new 
elements added, chiefly to gain automatic operation and 
to make for greater convenience for the user. 

We make several models of “‘counter’” freezers and 
build each model in different sizes, besides selling them 
with and without hardening cabinets, so that attention is 
here centered, in the interests of simplicity, upon the unit 
which is the most popular in our line. This unit includes 
a 214-gal. freezer and a 40-gal. hardener cabinet. It 
is not only electrically operated by a minimum of three 
motors, exclusive of that in the timing device, but is de- 
pendent on several important electrical controls. 

The freezer portion of the unit includes the motor 
which drives the agitator in the freezer cylinder, and a 
complete electric refrigeration system plus the various 
control units. The hardening cabinet may be attached 
to and dependent for its operation on the refrigerating 
system of the freezer unit, but is also supplied as a sep- 


rangements 
fabrication. 





? O views 
the motors, con- 
trols and mechan- 
ical elements 


the Mills Master 


of 


of 


Freezer. (A) As 
seen from the front, 
with the lower 
panel and drain pan 
removed. Lower 
motor drives the 
compressor; upper 
one operates the 


freezing agitator. 
(B) From the rear, 
motor to com- 
pressor V-belts 
have been removed 
to show mechanical 
simplicity of ar- 
and 
Note 


welded frame. 
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utomatic Freezer 


BY A. R. CONSTANTINE 
CHIEF ENGINEER 
MILLS NOVELTY CO. 


arate self contained unit with its own refrigerating sys- 
tem when so preferred. It has, in addition, several 
compartments for hardening products turned out by the 
freezer, as well as an independent system for circulat- 
ing air through these compartments and over the cooling 
coils which are a part of its refrigeration unit. A sep- 
arate motor with its controls is used to drive a series 
of blowers on a common shaft to circulate air in cooling 
compartments as required and thereby to give greatly 
increased capacity as compared with older units which 
did not have air circulating blowers. Although basic- 
ally simple, units of this type necessarily involve a con- 
siderable investment by the purchaser, hence the im- 
portance of making them not only dependable but 
capable of earning a substantial profit on the investment. 

Ice cream, frozen custard, frosted malted and other 
similar products are made readily and rapidly in our 
freezers. Ice cream mix contains, as a rule, from 34 
to 41 per cent solids, the remainder being water. The 
objective of the freezer is to convert the water into the 
smallest possible ice crystals—a process which necessi- 
tates rapid freezing. At the end of the freezing period, 
the product generally requires a further period of whip- 
ping during which air is beaten into the cream to make 
it palatable. During this “‘overrun’’ period, the tem- 
perature is not lowered materially. At the end of it the 
cream, which is still pouring consistency, is commonly 
run off into containers and subjected to hardening, in 
the hardening cabinet for several hours, but, if frozen 
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custard or similar products are made, they are usually 
drawn off directly into serving cups, the product remain- 
ing in the freezing cylinder at substantially constant tem- 
perature during the draw-off period. It is important that 
no thawing take place during draw off, as this impairs 
the quality of the product. 


WHY OPERATIONS SHOULD BE AUTOMATIC 


LTHOUGH these operations are really quite sim- 
ple, they require close attention by the operator, as 
to timing and maintaining required temperatures, unless 
the machine is made as nearly automatic as feasible. 





Where commercial freezers of the counter 
type were formerly called upon in service 
for no more than the bulk removal of heat 
units from a specific zone of enclosure, 
these must now be automatic to an amaz- 
ing degree. Just as the performance of the 
domestic clothes washer is becoming in- 
creasingly self-sufficient with the announce- 
ment of each new model, so must these 
commercial freezers for the neighborhood 
ice cream store be considered full-auto- 
matic if they are to achieve purchaser- 
acceptance. Here is a story of the engineer- 
ing-design thinking behind one of the more 
recent (and outstanding) developments. 





Our current model is almost fully automatic and will 
maintain the frozen product at correct temperatures for 
several hours, if required, for dispensing at desired 
consistency. Or, if the ice cream is to be drawn off 
and transferred to hardening cabinets, the operator is 
warned by a pilot light which goes on when freezing 
starts and goes out when freezing is completed. If other 
duties prevent him from removing the batch at once, it 
is automatically kept from thawing and at the required 
““overrun’’ until the operator is ready to draw it off. 
Freezing is done in a stainless steel cylinder, drawn 
in one piece, flanged at the outer end where the flange is 
ground and lapped so as to fit a sealing door without 
use of a gasket. Formerly the cylinder was built up 
from three sections requiring joints which were expensive 


bike is the Mills Master Freezer 
Hardener unit as currently adapted to full- 
automatic operations. Separate freezers and 
hardeners are also used, as referred to in the 


accompanying text. 
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Skillfally Engineered 


to make in such a way that no crevices remained. The 
one-piece cylinder makes for more economical construction 
as well as for a better product, as it helps to insure easy 
cleaning, which is of great importance in any ice cream 
machine. The cylinder is provided with an outer jacket, 
which is welded in place and permits the refrigerant 
(either methyl chloride or dichloramine fluoromethane) 
to come in direct contact with the outside surface. 

The inner end of the cylinder is perforated and con- 
tains a short shaft head or lug for driving the agitator. 
A flexible diaphragm connected to suitable sealing mate- 
rials, prevents leakage of the mix. One end of the 
agitator pilots in the cylinder door or cover and the 
other end is supported by the shaft head which, in turn, 
is screwed to a short shaft back of the cylinder, mounted 
in a pair of porous bronze bushings. ‘This shaft carries 
pulleys for drive by V-belts from the motor. All parts 
which come in contact with the mix are made readily 
removable for sterilizing, except for the cylinder itself, 
which must be sterilized while in place, but is readily 
accessible. All parts contacting with the mix are of 
stainless steel, nickel alloy or dairy metal. 

All the parts just mentioned, as well as the complete 
refrigerating system with its motor and controls, are 
housed in a neat and trim appearing cabinet, designed 
with an eye to fine appearance and with removable panels 
of steel providing ready access to all parts. Steel panels 
are fastened to a welded steel frame and are finished 
with synthetic white refrigerator enamel. Bright stain- 
less steel moldings cover panel joints and add to attrac- 
tive appearance as well as to ease of cleaning and free- 
dom from corrosion. The front panel, a vitreous enam- 
eled casting to which the freezer barrel is attached, is 
recessed and contains the operating controls. Below it, 
at about knee height, is a bright stainless steel drain 
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A \ TIRING diagram (A) for the freezer show- 
ing co-ordination of controls. Schematic 
diagram (B) for this product with automatic 
regulator. automatic agitator and automatic 
B freezing controls. 
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panel with a drain fitting at the center to facilitate clean- 
ing. When so ordered, the front panel is provided with 
a hot and cold water flushing device to facilitate clean- 
ing. A removable cast shelf of corrosion resistant alum- 
inum is provided for insertion below the freezer cylinder 
for holding draw-off containers. 


In current models, the size of the expansion valve 
opening has been increased and back pressure has been 
stepped up from 4.5 to 5.5 lb. per sq. in. The net 
result of these simple changes is to keep the jacket sub- 
stantially full of liquid refrigerant, whereas the level of 
the latter formerly fluctuated considerably. In conse- 
quence of these changes, temperatures are not only main- 
tained more nearly constant during freezing, but ca- 
pacity of cream which can be frozen per hour has been 
increased from 20 to 30 gal. Now the level of the 
liquid refrigerant varies no more than 1% in., the level 
maintained being that known to give maximum cooling. 
The resultant more rapid cooling improves the quality 
of the product but does not require a larger refrigeration 
compressor or a larger motor to drive it. Because of 
the more nearly uniform temperature maintained, the 
compressor operates under a more favorable load condi- 
tion and current consumption is less than formerly. The 
freezer barrel is insulated with sponge rubber which also 
prevents sweating on the outside surface of the insulator. 


UTOMATIC freezer control unit assembly, 
showing timer motor, necessary switches 
operated by it, and the pilot light. 


FIER filling the freezer, the operator turns a 
switch lever and sets a pointer on the freezing time 
regulator to the number of minutes required for the par- 
ticular mix in use. This lights a pilot light which at the 
end of the period turns off, indicating that the batch is 
frozen. ‘This freezing usually requires four to six min- 
utes. In addition to the freezing time regulator, there 
is also an automatic regulator which controls the whip- 
ping time (“‘overrun’’) and maintains the batch at the 
desired temperature during the entire dispensing period. 
A pedal operated switch enables one to start the agitator 
momentarily, an operation which feeds the contents to- 
ward the draw-off spout, and leaves operator’s hands 
free. This is especially valuable when filling small 
containers. 

Accompanying illustrations show certain details of 
construction not mentioned above, including a wiring 
diagram and a drawing of one of the control units in 
which (among others) mercury switches are employed 
to advantage. 

The 40-gal. hardener cabinet usually supplied with 
the freezer unit described above is often furnished as a 
connecting unit, making use of a common compressor 
and refrigerating system, but is also supplied as a sep- 
arate self-contained unit with its own refrigerating system. 
Basically it is a well insulated cabinet built on a welded 
steel frame and lined with galvanized steel. Insulation 
includes 4 in. of fibre board treated with water proofing 
compound at the sides, and 5 in. at the bottom. The 
exterior is covered with steel sheet finished the same way 
as the freezer cabinet, but provided with a stainless 
steel top having rounded edges which are readily kept 
clean and facilitate access to interior compartments. Re- 
frigerant is circulated through cooling coils which are 
located above the blowers. The transfer is rendered 
very effective by reason of forced air circulation through 
the compartments and over the cooling coils. 

Although designed especially for hardening, the cab- 
inet can be used also for dispensing, for holding soft 
ice cream, such as frosted malt, in the desired soft 
condition, or for holding mix at the temperature re- 
quired for feeding into the freezer. Each of the two 
20-gal. sections of the hardener as well as the 15-gal. 
mix storage compartment can be adjusted for various 
temperatures and three thermometers are normally set 


(Continued on p. 92) 
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Permitting the operator to work within a 
radius of more than 500 sq. ft., without 
moving the machine this suction cleaner has 
featherweight alloy metal wands and triple 
universal joints. The cleaning tools are 
carried on the cleaner. Collected dirt is 
deposited in replaceable sanitary filter-fibre 
bag within the main housing. 





Continental 
Machines 
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yt Philco Radio & Television 















Developed to handle the finest 
precision work this surface 
grinder has wheel spindle direct 
driven by special dynamically and statically 
balanced motor, hydraulically driven table 
movement (longitudinally and across) built-in 
dial indicator registering in 0.0001, automatic 
lubrication, variable table travel and cross feed. 


New-comer among the popular candid camera 
radios this one features some plus values in engineer- 
ing and performance. Powered with a self-contained, 
long-life battery block, its four-tube  super- 
heterodyne circuit picks up from a special loop 
antenna built in the strap. Special tubes are used. 


—_ 
Dn 


Here is the key to the parts shown by numbers in 
the diagram for the Philco Transitcne. 


1. Antenna transformer 17. 2.2 meg. resistor 
2. Tuning condenser 18. 0.004 mf. tubular con 
3. 10 mmf. mica condenser denser 
4. 100 mmf. mica condenser 19. 4.7 meg. resistor 
5. 220,000 ohm resistor 20. 1 meg. volume control 
6. Oscillator transformer 21. 1 meg. resistor 
7. 33,000 ohm resistcr 22. 470 obms resistor 
8. 0.01 mf. tubular condenser 23. 4.7 meg. resistor 
9. First i.f. transformer 24. 2200 mmf. mica condenser 
10. Second i.f. transformer 25. Output transformer 
11. 0.05 mf. tubular condenser 26.S alle 
; . Speaker 
12. 250 mmf. mica condenser 7. 10 oe 
13. 10 meg. resistor ons mi. clectrolytic con- 
denser 


14. 100 mmf. mica condenser 

15. 0.05 mf.tubular condenser 28. Battery cable 

16. 0.004 mf. tubular con- 29. 6800 ohm resistor 
denser 30. 4.7 meg. resistor 





Being unaffected by 


‘ 
General Electric 





personal 
perspiration or by atmospheric change as well 
as self-insulating and non-resonant, plastic has 
been utilized for the housing of this hearing aid. 
A special metal for the inlay provides electro- 
static shieldings for electrical parts within. 
Photo courtesy of Durez Plastics & Chemicals. 








handling, by 


Three beater construc- 
tion is a feature of this 
mixer as well as the 
swinging three-way 
hinge enabling’ the 
mixer to be turned into 
an inverted position 
without removal from 
the base by pressing 
button in the handle. 
A power and speed 
brush shifting control 
permits speeds up to 
1200 rpm. Equipped 
with oilless bronze 
bearings and a her- 
metically sealed-in-oil 
transmission case. 


For generating spur and spiral gears, spline shafts 
and other hobbed forms this machine has a capacity 
of 5 in. diam. with 7 in. face and 12 diametral pitch 
in cast iron or steel. The hob slide assembly consists 
of spindle slide, slide swivel and swivel slide. Feed 
drive is through spur gear transmission to worm Gear 
and worm gear on feed screw. Work spindle has 
index drive. Centrifugal pump is belt-driven. 



































but capable of handling all spur or helical units 
up to 18 in. pitch diam., this machine checks 
' gears and renders a graphical chart 
of its performance. It is equipped 
with a 1/20 hp. motor j 
which operates on ac. or 
dc. current. It is arranged 
to handle gears on centers 
which are adjustable. 


Applicable particularly to airplane engine gears 
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Improvements _incor- 

























Barber-Colman 


porated in this auto- 
matic 2-slice toaster 
are specially construc- 
ted ‘‘dead”’ silent clock 
mechanism, thermo- 
stat which automatic- 
ally shortens or 
lengthens toasting 
cycle and a “stay- 
warm” position. The 
use of waving guard 
wires eliminates streaks 
on toast. Front end is 
slotted all the way 
through bottom for 
removing clock work 
and switch. 


Utility Electric 
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This portable radio phonograph and 
recorder combination is equipped to 
play 12 in. records, has single speed 
recording at 78 rpm. built-in antenna 
and high output microphone with snap 
holders. 


Wilcox-Gay 


Westinghouse Electric & Mfg. 





Complete cycle of pre-selected laundering operations 
and intervals (washing, rinsing and drying) is done 
automatically with this machine. A temperature 
selector regulates heat of water. The washing 
basket holds 9 lbs. of dry clothes and revolves 52 
times a minute for washing, 500 times a minute for 
spin drying. Operating control is like an electric 
clock and controls predetermined length of washing 
period. A 4 hp. ac. motor drives transmission. 
Special suspension and dampening engineering 
minimize vibration under all operating conditions. 


Simplified adjustable speed work drive 
(direct from 114 hp. motor to face plate 
through multiple v-belts) and changing 
from one grinding cycle to another, com- 
bination of hydraulic straight infeed and 
timer for automatic sizing, spherical and 
self-aligning wheel spindle bearings and 
interlocking of electrical and mechanical 
controls are some features of this 4 in. 
hydraulic grinder developed to grind work 


up to 114 in. diam. 


Landis Tool 


De. and ac. voltages and 
resistances over a wide 
range, may be measured 
with this instrument. Out- 
standing features are high 
input resistance (giving a 
sensitivity up to 3,666,666 
ohms per volt), foolproof 
dc., volt meter and ohm- 
meter which are auto- 
matically protected 
against burn-out, “signal 
tracing”’ type of test probe 
and “zero adj.” and “‘ohms 
adj.” Its range of opera 
tion is from 0.05 to 1,000 
volts by scale. 


RCA Mfg. 






























































































Temperatures upto 1,000 deg. 
can be used in this conveyor 
type oven for metal parts. 
Note the heating elements on 
the roof, walls and under- 
neath the belt. Temperature 
control apparatus is on the 
side. 


Features of this metal spray 
gun include flat mica stand- 
ard heating element, cast 
steel head and pressure plate 
assembly (permitting heating 
of gun to working tempera- 
ture of 1,000 up to 1,400 deg. 
F.), deep melting chamber 
and brass tube guide making 
automatic feed possible, and 
three point insulation pre- 
venting handle from over- 
heating. 


Harold E. Trent 


This electric inside-outside 
temperature control system 
for apartment or office build- 
ings, etc., regulates heating 
system from outdoor temper- 
atures by supplying heat at 
intervals. A temperature 
sensitive bulb is used outside 
and a capillary tube inside. A 
small slow-speed shaded pole 
induction motor drives the 
cycle mechanism which peri- 
odically closes an electrical 
circuit (governed by a bellows 
operated mechanism) to the 
heating system. An increase- 
decrease rheostat regulates 
“‘*heat-on”’ periods. 





For micrometer vibration 


Barber-Colman 


equipment 


measuring of any machine, 
bearing, motor, appliance, 
etc., this instrument has 
direct calibrated reading from 
0.00001 to 1 in. in four ranges 
on open-face, rugged, 9 in. 
meter. A range selector is the 
only control. Incorporates 6 
tubes. 


Televiso Products 





With special tooling for 
shallow and deep-drawing 
transparent sheet plastic 
this hydraulic and mech- 
fF anical actuated press 
equipment makes it pos- 
sible to draw to shape 
| many types of transparent 
containers without visible 
seams. These machines 
range from small hand 
presses, using individual 
blanks, to full automatic 


with multi- 


stage deep die operating 
from roll material. 


Taber Instrument 
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For Most Successtul Use 


Of Die-Castings 
You Need Process Facts 





Based upon the admirable conten- 
tion that the engineer-designer needs 
to know the facts about the inherent 
character of the die-casting process, 
as well as to be informed of alloys 
and typical practices and results,* 


Mr. Fox has undertaken a basic and 
highly informative discussion of one 
of the more important components 
widely specified by makers of elec- 
trically-energized products. Costs, 
always important, are also discussed. 





designing for high speed production of metal parts, 

means that the designing engineer must give con- 
siderable thought and attention to the material he is 
going to use and also to the best method of manufacture. 
The item of final costs may be considered as made up of 
(1) the cost of the raw material (2) the cost of fabri- 
cating (casting, stamping, forging, etc.) (3) the cost of 
machining to definite required dimensions (4) the cost 
of finishing (plating, painting, etc.) and (5) the cost 
of assembly, usually has a forceful bearing on the choice 
of material and method of fabrication. 

The material chosen must be able to meet all the re- 
quirements of service of the part. Its physical and 
chemical properties must be carefully studied. Its physi- 
cal properties will govern, to a large extent, the general 
design of the part, especially as to section thickness. The 
condition surrounding the service of the part will govern 
what chemical properties are to be expected of the mate- 
rial chosen. 


PP ceiering for i as well as final, setting up and 


Similarly, the selection of the process will effect the 
design of the part since each method of fabrication has 
different requirements, such as minimum section thick- 
ness, which is possible to affect. It is also necessary to 
consider the effect the use of a particular process may 
have in respect to the physical properties of the material 
used. In different methods the physical properties of a 
given material vary considerably. ‘The choice whether 
it be of casting, forging, stamping, or machining out of 
solid metal, will depend to a great extent on the type 
of product in which the part is to be used and the require- 
ments of the service to which it will be put. 

If the part is to be produced as a casting, the designer 
must decide whether it is to be die cast, sand cast, per- 
manent mold cast, slush cast, or cast centrifugally. Each 
one of these has some outstanding advantages and dis- 


*See also “Which Alloys For Die-Cast Parts” ELectricaL 
MANUFACTURING, June 1939 and “Making The Test of Die- 
Castings,” January 1940. 


advantages. Here again the selection is determined by 
ultimate costs and requirements as to rate of production 
and properties desired. 

Modern high speed mass production methods depend 
greatly upon those processes capable of supplying parts 
which do not require a great deal of machining or pre- 
treatment before use. The process of die casting fits par- 
ticularly well into this classification, for it is of American 
origin and has been nurtured and developed along with 
American mass production methods. 

Die castings, may be defined as metal castings made 
by forcing molten metal into steel dies under external 
pressure, have contributed enormously to the economic 


BY J. GC. FOX 
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quantity production of metal parts. Their importance in 
many branches of industry cannot be questioned as they 
have been responsible for the low cost and consequent 
world wide sales of many machines and appliances. 
Without this economical and speedy method of produc- 
tion it is quite definitely established that many industries 
would not be able to hold the markets they have 
created, in part, through the specifications of the castings. 

Makers of various electrically-energized products have 
adopted die castings for literally thousands of varied 
applications. ‘They specify zinc die-castings for parts for 
electric motors, electric washing machines and _ironers, 
electrical food devices, radio equipment, sewing ma- 
chines, oil burner equipment, motion picture projectors, 
and many others. Aluminum base alloy die-castings 
are employed because of their outstanding prop- 
erties for vacuum sweepers, food mixers, grinders and 
slicers, motor housings, outboard motor parts. Because 
of its ultra-lightness magnesium base alloys are being used 
more and more for conduit boxes, housings, fittings, 
and the like, where lightness and portability are most 
important. Brass die-castings are being relied upon 
where their main characteristics of high strength, high 
hardness, and corrosion resistance are required and where 
zinc and other metals are not suited. 

Die-castings owe their prominence to their outstanding 
general characteristics which are listed as follows: 

1. Rapid production of strong finished castings at 

low cost. 

2. Sound castings of fine surface smoothness requir- 

ing little pre-treatment for plating, painting and 

other finishing. 
Castings of close dimensional limits. 
Production of thin walled rigid castings. 
Infinite variety and complexity of shapes. 
Wide variety of sizes. 


SEA Ud WD 


Wide selection of non-ferrous alloys of varying 
physical and chemical properties. 

8. Good corrosion resistance and ease of machin- 

ability. 

Sand Casting vs. Die Casting. [he process of 
casting molten metals in moist sand molds dates back to 
the year of 1721 when Abraham Darby first found that 
moist sand could be readily substituted for baked loam 
molds then used. Since this time, sand mold castings 
have been in continuous use up to the present day and 
although some refinements have been made, the process 
is practically the same today as it was when first 
developed. 

As compared with die-castings the sand casting proc- 
ess offers somewhat greater flexibility as to weight and 
size of casting and also as to the metals capable of 
being applied; practically all casting metals being suit- 
able for casting in sand while the die-casting process, 
up to the present, is limited to casting of non-ferrous 
alloys. The surface of sand-castings invariably are 
rough and require extra polishing and surface prepara- 
tion for finishing. Die-castings on the other hand have 
surfaces which are extremely smooth, requiring little 
pre-treatment in finishing. Die-castings are capable also 
of greater sharpness of detail and outline than sand- 
castings. Sand-castings are more variable as to struc- 
tural density and more variable in physical properties 
than die-casting and other casting methods. They are 





also subject to variations in wall thickness due to shift- 
ing of cores whereas in die-castings dimensions remain 
substantially uniform. 

As a result of these variations in sand-castings, more 
stock must be left for machining and the minimum wall 
thickness invariably is heavier than in die and other metal 
mold castings. [he rate of production in sand-castings 
is much slower and consequently the labor costs are 
higher than for die-castings. 

Summarizing, in internal porosity or soundness, sur- 
face smoothness, sharpness of outline, unit strength, 
thinness of section, production rate, labor cost and ma- 
chining required, sand-castings rate inferior to die-cast- 
ings, and superior only in flexibility in size and weight 
of casting and in the casting of ferrous and other types 
of alloys not as yet accomplished in die casting. 
Permanent Mold Castings vs. Die-Castings. 
Permanent mold castings are castings made by pouring 
molicn metal into a metallic mold or die by hand or 
without the aid of any external pressure. Metals cast 
in the permanent mold process are zinc, aluminum, mag- 
nesium, brasses, and cast-iron. ‘The characteristic prop- 
erties of permanent mold castings are that they invariably 
have a finer grain structure than sand castings although 
courser than die castings, they are relatively free from 
internal defects such as blowholes and have better sur- 
faces than sand-castings but which are rougher than die- 
castings. The physical properties of permanent mold 
castings are uniform from the outside to the center ex- 
cept in very heavy sections. 

Permanent mold tool costs are usually lower than die 
casting tool charges. The outstanding limitations to the 
permanent mold process compared with die-castings are 
(1) close tolerances of dimensions cannot be held (2) 
minimum thickness of cast sections are higher than is pos- 
sible with die-castings (3) rates of production are con- 
siderably lower and labor cost higher than die-castings. 

Summing up the comparative differences between per- 
manent mold casting and die-casting, it is found that in 
internal structure both are on a par. In smoothness of 
surface, sharpness of detail, unit strength, section thinness, 
production rate, labor cost, machining cost, all are strong- 
ly in favor of the die-casting process. 

Some metals and alloys, especially those of the low 
melting points, as zinc, tin and lead alloys, are cast in 
steel molds and termed slush castings. Slush castings 
have a hollow center, the result of inverting the mold 
directly after the outer skin of the metal has chilled 
against the walls of the mold but before the whole has 
solidified, and allowing the still liquid metal to be 
ejected. The wall thickness of slush castings vary con- 
siderably and can only be somewhat controlled by the 
temperature of casting and the speed of ejecting the 
interior molten metal. 

Slush castings are extremely weak, and are used pri- 
marily for the casting of toys, ornaments, and the like 
which do not have any definite physical requirements. 


Centrifugal Castings. While centrifugal cast- 
ings are not strictly competitive with die castings, it is 
believed that a short description of the process should be 
included for comparison purposes. 

In this process molten metal is poured into molds 
which are revolved at a given rate of speed. ‘The result- 
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ing centrifugal force distributes the metal to the walls of 
the mold forming a hollow ring or cylinder without the 
aid of cores. ‘The whirling mass of metal is forced 
against the walls of the mold, throwing all slag, dross 
oxides and impurities out of the metal forcing them to 
float on the inside surface of the metal. These impuri- 
ties are then removed by machining. 

While the process is capable of using practically all 
metals and alloys, it is strictly limited to certain shaped 
castings. Ring or tubular shaped castings with hollow 
cylindrical bore are the type cast by this method. The 
advantages of this method of casting when it can be used 
are (|) dense sound metal structures (2) low mold cost 
(3) unlimited size of casting so long as it has a center 
hole which is relatively symmetrical to the peripheral 
contour. Castings can be made at any length and cut to 
size as in bar stock or extruded material. 


DIE DESIGN AND CONSTRUCTION IMIPORTANT 


IRST and most important step in the manufacture 

of die-castings is the proper design of the die 
itself. An improperly designed die cannot produce 
satisfactory castings. It therefore devolves upon the 
die designer to consider many vital factors concerning 
the design and construction of the die. He must keep 
in mind the customer’s requirements as well as the cast- 
ing man’s problems. 

Essentially, a simple die consists of two blocks of 
steel each containing part of the casting impression to 
be made. When these bocks are mounted on a casting 
machine, they are so arranged that one is stationary, 
usually termed the “‘cover die,” and the other, termed 
the “‘ejector die,” is movable. The blocks are locked 
together to make a casting and drawn apart to allow 
ejection of the casting. 

The movable or ejector die block usually contains in 
addition to part of the casting impression, all movable 
elements such as cores, slides and ejector mechanism. 
In making a die casting it is desirable to have the cast- 
ing remain in the ejector half upon opening the die so 
that it can readily be ejected and removed. 

Under uniform casting conditions, the dimensions of 
the solid parts of the die blocks and the dimensions of 
the resulting castings formed from same remain practi- 
cally unchanged. Parts of the die which contain slides, 
movable cores and loose pieces, however, require 
greater tolerances. Across the parting line made by 
joining the two halves of the die there is required more 
liberal allowances. 

Thus, it is the best practice wherever possible to so 
design the die in such a way that the important dimen- 
sions are those which come v::thin the solid or fixed 
parts and those which unimportant to sections containing 
the movable parts. 

Slides, cores, loosepieces and other movable parts in 
a die leave seams and fins on the surfaces of the cast- 
ings which must be removed. It is the duty of the die 
designer to eliminate or minimize these wherever pos- 
sible not only for the appearance of the casting but also 
because of the cost of their removal. Similarly the part- 
ing line of the die must be carefully established as well 
as the location of stationary and movable cores. 

The location of the gate or metal inlet is of vital im- 
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portance, not only from the standpoint of casting pro- 
duction but also from the user’s viewpoint in the finished 
casting. Since all dies are made of steel it is evident that 
methods must be provided for the exit of air in the die 
impression when it is displaced by metal entering the 
die. Failure to provide suitable vents in the die will 
result in unsound castings. Many methods of venting 
are available, and the die-designer must determine the 
method of venting to be used from the size, contour 
and section of the casting. 


Proper means must be provided in every die fo 


rapidly ejecting the casting. [his is accomplished by 
means of ejector pins. In the process of ejecting the 
casting, the ejector pins leave a slight impression on the 
casting which is quite visible. It is the task of the de- 
signer to place these ejector pins in such positions on the 
casting that they will eject the hot casting without dis- 
tortion and in a manner that the ejector pin marks are 
not objectionable to the customer. Quite often it is seen 
that designers of metal parts do not know of, appre- 
ciate, or take advantage of the full potentialities of the 
die-casting process. Jo obtain the best results and the 
most out of die-castings, close cooperation between the 
designer and the die casting engineer is urged as 
essential. Early contact between these parties, especially 
during the formative stage of design of a part will result 
in applying die-casting to the best advantage. The die 
casting engineer is in a position to advise :— 


How to design to minimize die costs. 
How to design to reduce production diffi- 
culties. 

What alloy to use which will best meet the 
functional requirements of the part. 
How to design to reduce plating and other 

finishing costs. 
How to design to reduce assembly costs. 


These are some of the factors which if carefully con- 
sidered will result in benefits to both producer and 
consumer. The buyer or engineer must carefully select 
his source of supply of die-castings for reliability. The 
alloys must be subjected to chemical and metallurgical 
control, in their preparation as in the casting operation 
and kept within limits set by specifications. The control 
of accuracy and uniformity of castings by rigid inspec- 
tion methods are also of importance. 

The fundamental factors in the quality of die castings 
are strength, accuracy and uniformity. Strength is main- 
tained by proper design and careful selection and con- 
trol of the alloy. Accuracy is obtained by careful calcu- 
lation of shrinkage and by accurate die construction. 
Uniformity depends upon the complete coordination of all 
factors and by the elimination of variables. 


Models. Whenever it is at all possible, the customer 
is urged to furnish a model of the part which is to be 
made as a die casting. A good working model, espe- 
cially of any complicated or irregular shaped part, 
greatly aids the die maker in the determination of lines 
and shapes which cannot readily be visualized or inter- 
preted from a blue-print. It allows for better interpreta- 
tion of a customer’s requirements. It greatly helps in 
simplifying die construction and thereby reduces die 
costs, it obviates the need for preparing complicated 


(Continued on p. 70) 




























































































































Heat, Power And Controls 


Integrated 
n This Unusual Hair-Dryer 









BY EDWIN 
W. VOSE 
DESIGN ENGINEER 


THE NESTLE- 
LE MUR COMPANY 


AND 
EGMONT 
ARENS 


INDUSTRIAL 
ENGINEER 


AVING no preconceived ideas as to process, 

engineering features or appearance design char- 

acteristics (Nestle-Le Mur had never been in 
the hair-dryer field before) it was not difficult for us to 
accept the findings of an unbiased, comprehensive survey 
of existing machines, methods and results current in 
American beauty parlors, and to seek to develop a ma- 
chine that would be the last word in the art of hair 
drying. The result is the product herein described. 

As a result of this highly tangible survey, a list of 
the objectives for performance and appearance that 
would be demanded of a hair dryer to bear the Nestle 
name was established. ‘These objectives were: (1) 
maximum comfort for the customer; (2) shortest pos- 
sible drying time; (3) low operating cost; (4) reason- 
able sales price; and (5) attractive appearance. It was 
predicted that a machine attaining all these objectives 
would revolutionize the hair-drying field and we feel 
that results literally justify that prediction. Drying time 
has been cut almost in half and the comfort of the client 
greatly increased. 

Mechanical design of this dryer was predicated upon 
the principles of dehumidification and air flow, as devel- 
oped by aerodynamic engineers, with such modifica- 
tions as proved necessary or advisable in adapting the 






basic principles to the special needs of this case. The 
first models proved, through careful testing, that we 
could dry wave sets in much less time than heretofore 
required, that we could do this with less cost for elec- 
tricity and, most important of all, with discomfort to 
the user substantially eliminated. The machine is di- 
vided into four major units: helmet, compressor, base and 
legs, and wiring layout and heating elements. 


MANY FACTORS IN AIR CONTROL 


ITHIN the helmet of this machine, heated air is 

received from the compressor-blower directed to 
the user’s head, and then exhausted. By experimentation 
we balanced pressure, volume and temperature of the 
air until we found: the most comfortable combination; 
the most rapid drying consistent with comfort; and the 
lowest operating costs. 

Because hair waves, in general, are usually set by 
means of thick, heavy solutions, it is important not to 
dry the outside surface prior to the portions next to the 
scalp. Previous methods have tended to do just that, 
which accounts for the long drying time. We intro- 
duced the air in relatively high pressure jets that will 
penetrate to the scalp and absorb the moisture mainly 
during the outward flow and expansion. Twelve rubber 
tubes carry the air from a distributing chamber at the 
top of the helmet and discharge it evenly through small 
jets. These rubber tubes are connected to nipples in 
the air chambers and fit over studs in the bottom ring. 





4° ELVE rubber 

tubes (A) carry 
air from a distribu- 
ting chamber at top 
of helmet and dis- 
charge it evenly 
through small jets 
against user’s head. 
Blower valve, located 
in top of helmet (B), 
is hand-operated by 
external lever. Pro- 
tecting screen is 
placed over blower 
aperture. Heating 
elements and _ bi- 
metallic cut out are 
placed just above 
helmet, thus  pro- 
viding for almost in- 
stantaneous heating. 
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By varying the location of the perforations in these tubes, 
we can meet any demand caused by changing coiffeur 
styles. Rubber is used for these tubes because it is a 
good non-conductor of both heat and vibration, is flexible 
and easy to install, and is a resilient material. 

Expansion chambers have been provided between and 
in back of each tube in order that the air may have time 
to absorb the largest possible percentage of moisture. 
The air in the expansion chamber, energized by the 
jets, is delayed under the helmet in turbulent circulation 
instead of being directly forced out. Thus, this high 
pressure dryer is also, in operation, substantially a re- 
circulator. At this point an entirely new arrangement 
of the air flow has been devised. 

Bearing constantly in mind that our principle objective 
is that of customer comfort, the helmet is designed with 
a set of exhaust ports located at the top. After the 
turbulent recirculation, the air in the helmet of this ma- 
chine flows out of the top ports. This is the reverse 
of the air flow in all previous types of machines. Thus 
the hot air with its accumulated moisture is eliminated 
from the helmet without further contact with the body 
of the customer. As previously arranged, the discom- 
fort has been due quite largely to the downward flow 
of hot moist air about the face, neck and shoulders. It 
is interesting to note that nail polishes may be applied 
without shutting off this hair dryer, due to the elimina- 
tion of the downward flow of air. 


LARGE CAPACITY FAN USED 


OCATED in the top of the helmet is a blower 
valve, hand operated by an external lever. The 
opening of this valve allows a large volume of air, warm 
or cold as desired, in a jet one inch in diameter to blow 
downward from the top center of the helmet for the 
purpose of quickly cooling permanent wave clamps or 
drying long hair that cannot be dried under the helmet. 
Mechanically, this blower is made possible by the large 
volume capacity of the special patented fan. 
The heating elements have been placed just above 
the helmet, thus providing for almost instantaneous heat- 
ing as soon as the dryer is first put in use. An important 


Through careful coordination of 
compressor-blower unit, heating ele- 
ments, controls and similar parts, 
Nestle-Le Mur engineers developed 
a hair-dryer offering maximum user- 
comfort and decreased drying time 
together with attractive appear- 
ance, low operating cost and reason- 
able selling price. 


safety factor has been devised and installed in the form 
of a bi-metal cut-out adjacent to the heating element 
which, if the air flow should for any reason stop, opens 
the line to the heating elements before any damage from 
excess heat can occur. This cut-out is reset by a button 
on the exterior of the machine. 

The compressor-blower, which is located in the base, 
consists of a single-stage fan of novel design, driven 
by a motor of approximately 14 hp. The motor oper- 
ates on voltages approximating 115, on 25-60 cycles 
and on de. ‘This unit is so designed that the motor heat 
loss, the elimination of which is often somewhat of a 
problem, is used to supplement the elements. ‘This motor 
heat loss approximates 200 watts, thus reducing the re- 
quired capacity of the elements by that amount. 

The compressor is mounted on the end of a tube 
with a special rubber connector, thus preventing trans- 
mission of vibration from motor and fan to the rest of 
the unit. When the helmet, chrome tube and compres- 


Continued on p. 76 


ROVIDING a 

maximum of 
comfort for the cus- 
tomer, the Nestle- 
Le Mur hair dryer 
is so designed that 
heated air flows up- 
ward in the helmet 
and out of exhaust 
ports at the top. 
The body, which 
houses a com- 
pressor in the base, 
is rolled from sheet 
steel and has keen 
scientifically sound- 
proofed. Baked 
wrinkle finish pro- 
tects machine from 
mild acids and 
alkalies. Handle 
also serves as hook 
on which to coil 
wire. 
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*NEMA STANDARD WIRING DIAGRAM 
ABBREYV 


IRING diagrams serve a number of extremely 
useful purposes in the course of the pre-plan- 
ning, engineer-design and construction stages 


of electrically-energized product development. ‘They con- 























































































































































Armature Arm. [ Motor-generator set ¥ ‘ . 
Wald (easintive Fld. | M.G. Set stitute the legitimate pictorial language of the engineer. 
eke femme then Field I" Synchronous condenser Ultimately, such diagrams enable the wireman to locate 
“HK Sea i move ce + 
Frequen veneer % req Ch ok . Syn. | ndst and connect the motors, controllers, push-button stations, 
re ‘nic cha ire , mea ath. —— ss . , 
ee Gen seen and other components of the electrical equipment. Re- 
meneraco ren. vn. Ony . : ; . 
ain Mot. Tre ans ae een latedly they serve as an instruction and guide for the 
esting of power ¢ control circuits, < ‘ f assist- 
SWI HBOARD CONTROL AND SWITCHING testing of power and ontrol ircuits, and are of assist 
O ance in locating and correcting any trouble which may 
LE UIPMENT ¢ ~ 3 5 
Ammetet ~ Am. | Power factor : develop or in making any changes which may be found 
\mme ‘ter switch Am. Sw. | indicator P. F. Ind. necessary. From the basic engineering-design standpoint 
Bell alarm switch B. A. Sw. | Pull button they serve as a record of the electrical equipment fur- 
i an oa an . = . °1 , : 7” : 
i Black enamel slate = B.E. 5. a switch __ Pull B. Sw. nished with the product after having been a factor in 
2 > or } » » Jrrct : . 
Blue A — i iP ushbutton Jt . B. or Push B. the primary development. 
PO cna ___B.V. M. | Pushbutton 
Brake Br switch Push B. Sw ele ne ; 
Bushing ‘Transformer | Reactive factor ; HERE are several types of wiring diagrams in 
_____——_ Bush. Trans. | _ meter R. F. Met. common use, any or all of which may be required 
Choke coil Ch, Coil | Reactive volt-ampere in- for a specific product. These include the controller wir- 
Circuit breaker | Cir. B kr. dicator R. U. A. Ind. : irl di ll 
a ee a ing diagram, the external wiring diagram, the controller 
Compensator Comp. | Reactive ee re : : . . 
—— ——_———_—;—| meter R. U. A. Met. 
Condenser ( ondsr. — 
——s ——— a | Reactive iene R. Vm. 
Constant-current trans- —_—____—__ ~ - 
former C. Cur. Trans. | Reactor or reactance React. 
( Jontrol swite ch ; { ont. Sw. ‘| Regulator a Reg. e 
Current trans- ee ‘lay i pe Ne ot al Rel - _ 
former Cur. Trans. | Resistor + +« « Res. If} ing la I ams 
Demand indicator Dem. Ind. | Rheostat Kheo. 
Demand meter Dem. Met ‘Starting swite he Stg. Sw 
Electrostatic ground ‘Support _Sup. 
__ detec tor Ele c. Gd. Det. Swinging bra acket. Swe. Bkt. 
I Squilize r Kq. | Switch _ iu = Sw. 
F rame work _Fmwk.|Syn- indicator ‘Syn. Ind. construction diagram, the physical location diagram, the 
Frequency indi- ‘ ‘Syn. plug _ Syn. “Plug elementary or line diagram and the control sequence 
ins req. Ind. | Syn. rece ptac le «Syn. Rec. table. ‘There are, of course, others too. 
Frequency meter Freq. Met. —— 3) = a - : ‘ ‘ 
Fu --=- Fase na: switch < Syn. Sw. The controller wiring diagram, as ordinarily used, 
j se se ee TAIT <a : ; 
haktcotat xValGa Syne hroscope _ : Syn. shows the electrical connections between the relays, con- 
: Temperature indi eee ae ease . 
Ground detector Gd. Det.| cator anneal: tactors, resistors and similar parts which make up the 
Insulation or insulating Ts. |Terminal Term. controller and also indicates the external connections. 
Insulator “Ins. = a The external wiring diagram covers electrical connec- 
____st ns. | Tripping trans ' 
Lamp Lamp |__ former Trip. ‘Trans. tions between the controller and such outside points as 
Lightening‘arrestor Let. Arr. | Voltage detector Volt. Det. the motor, push-button staions, limit switches, etc. On 
Marine finish slate M. FS. | Voltage plug Volt. Plug the controller construction diagram is indicated the phys- 
Mecl Micch: | Vol tacle Volt. R : 
) Mechanism —__ Mech. | Voltage receptacle Volt. Rec. ical arrangement of the parts and wiring on the con- 
Meter Met. | Voltage switch “Volt. Sw. . op . . . 
“Natural black slate N.B. S.| Voltage t - —_—_—_— troller mounting panel. The physical location diagram 
atura ack Slate > es oltage trans- 
‘cask ae former Volt. Toms: shows the arrangement of the controller, push-button sta- 
Potential pluz Pot. “Ties ] “Voltmeter ones a tions, wiring conduits, junction boxes, etc., on the ma- 
Potentialre.  ”—”—CO™*Y|:s«sWaattt-hour meter W. 
i ceptacle Pot. Rec. | Wattmeter, indicating _ We m. 
! Potential trans- Wattmeter, inte- 
i former Pot. ‘Trans. erating Whm. oo 
a? DE SC ‘RIPTIVE TERMS Induction Ind. | Series (descriptive) _ Ser. 
| email oP eceecmees Eis 
Ain Vir 1 Differential Dit, “Instantaneous ~ Inst. | Seri Series (used alone) Series 
—e = —— Insulating or insulation Ins. Shunt (de sc riptive) Sh 
Alternating current A. ( j | Direct current DC, : —— a a ——___—_—____—__—_ 
(Prone a ———« Dir. “Inverse time Inv. T. Shunt used alone Shunt 
ati . , é i — | —— 
. a eae ee —-. “Lim imit- I im Single- wle Sir 1 , 
: . igle-throw 
Automatic Disc harge Disc he ciel ee I 
; _— — “Oil Oil witch SPST Sw. 
reclosing Auto. Reel. | Dise connec ting Disc. 7 - -- r -— ee seem __SPST Sw. 
he a — erating pr. | Single-pole double-throw 
Auxiliary Aux. | Do F —— | single-F , 
» uble-pole deubi le thee . . TQ. 
oem - call cael ‘ 2PDT Sw. Over! ‘rload O. L.| switch SPDT Sw. 
—_————— = ap - | = Poles and throws | Starting Stg 
Circuit closing ar. cl, | E equalizer ~E qe - —— - ——— 
——— Potential Pot. | Synchronism Syn 
Circuit opening Cir. - Op. | | Expulsion E Xp. —————_- - - Sa ee 
7 = cs Float - FI. “Power ‘Pwr. Synchronizing Syn. 
soncentric onc. | Floa —_—— ———— | ————————— — —— 
Teen Cink Weiieas —— - “Pull Pull | Synchronous Syn. 
SZOnUrOL on ‘our-pole double-throw > iii iced T = a a 
ie te | aan h PDT Sw “Push _ _Push | Undervoltage —_iU. Volt. 
— : a — - “Recording Rec. | Voltage Volt 
Curve drawing Cc ‘TV. v. Drg. Gove ror Gov. saaanezinin ee as 
Definite time Def.T.| Graphic Gravh. *NEMA Power Switchboard Standards. 





ELECTRICAL MANUFACTURING 






ns 








FEBRUARY 1941 


PRABPARBA BBP PP LPP LPP LPP LPP PPP PPP PPP PPP PLL 


Several forms of wiring diagrams—elemen- 
tary, controller, external, construction, etc. 
—are in general use for indicating the drive 
and control circuits of electrically-ener- 
gized products. Now, with this first-aid- 
to-the-engineer-designer review of wiring 
diagram forms, symbols, abbreviations and 
terminal markings, the reader may come 
up-to-date on some basic, pictorial facts. 





chine itself. The elementary or line diagram is a 
schematic plan to indicate the circuit in simple form, 
while the control sequence table indicates the parts of the 
circuit which are closed for successive controller positions. 

In usual practice, when designing a control equip- 
ment, the line diagram is made first as this affords the 





FORMS OF WIRING DIAGRAMS 
AND TABLES 


Type | Intormation Given 


———————— Re . ee ee a ee ee ee me 
. ‘ | Indicates circuit in schematic form 
Elementary or Line | !mdicates circu eee saggelinerne 
S iacneume and aids in determining correct 
—— functioning of individual units. 





| Shows electrical connections between 
Controller Wiring relays, contactors, etc. which make 
Diagram up the controller and also indicates 

| external connections. 


| Shows electrical connections between 
External Wiring controller and such outside points 
Diagram | as the motor, push-button stations, 
limit switches, ete. 
| Indicates physical arrangement of the 
parts and wiring on the controller 
mounting panel. 


Controller Construc- 
tion Diagram 





| Shows arrangement of controller, 
Physical Location push-button stations, wiring con- 

Diagram duit, junction boxes, etc. on the 
| machine itself. 





Indicates parts of circuit which are 
closed for each successive position 

| of the controller. 

Used on diagrams for multispeed mag- 
netic contactor controllers to indi- 
cate order in which contacts close. 


Control Sequence | 


Table 








Contactor Sequence 
Table 


or Lhe Engineer-Designer 


easiest means for visualizing the complete circuit layout 
and determining the correct functioning of the individual 
units. This diagram is followed in turn by the control 
sequence table. The apparatus which is to be used on 
the controller is then determined and a layout drawing 
is made of the panel. The arrangement of the various 
units is generally governed by the number of wires run- 
ning to each part, since it is desirable to arrive at the 
simplest and shortest arrangement of wiring possible. 

Upon completion of the panel layout, the controller 
wiring diagram is drawn and also the controller construc- 
tion diagram. ‘The latter shows the actual lengths and 
shape of the bars or wires which are used as well as the 
physical location and dimensions of the parts. It also 
indicates the various nuts, washers and lock washers which 
are necessary to the assembly, and the method of con- 
necting the wires to the studs. Generally, a controller 
construction diagram is only needed when a number of 
duplicate controllers are to be made, since it permits all 
of the wires and bus bars to be made in advance and 
all duplicate ones to be made at the same time, thus 
securing the benefits of quantity manufacture. 

The line diagram and control sequence table are used 
in all cases except those where extremely simple con- 
trollers are involved. Since the purpose of the line dia- 
gram is to enable the various parts of the circuit to be 
easily traced out, simplicity is of primary importance. 
‘Two lines, indicating the positive and negative sides of 
the circuit, are usually shown on opposite sides of the 
sheet and the devices are connected between them in as 
nearly a straight line run as possible. Sometimes, in 
order to aid in simplicity, parts of a device, such as a 
push-button station or relay, are separated and shown in 
different portions of the diagram. All connected equip- 


ment shown on the main diagram, such as motors, limit 
switches, meters, etc., is also shown on the line diagram. 
Terminals are also indicated and are marked in the same 
manner as those on the main diagram. Where the two 
diagrams are drawn on separate sheets, it is helpful to 
have a cross-reference included on both. 


TO INDICATE INTERNAL CONNECTIONS 


N THE controller wiring diagram, the relays, re- 

sistors and similar parts are shown in their rela- 
tive locations on the panel and all terminals, contacts, 
interlocks, etc., are shown as furnished whether they 
are actually connected into the circuit or not. Contacts 
of relays, push-button stations, etc., are shown in their 
normal positions with the power off. Generally, the 


\ THERE a number of wires run between the 

control panel and external devices, showing 

the wires in cable form simplifies the diagram 
and makes it easier to read. 


FAST SLOW | 
BER se-e 


o+—_ 


JOG /f s$ToP 
ere ere 









































*NEMA DEVICE MARKINGS FOR WIRING 
DIAGRAMS 










































Armature Accel. A | Final Limit—Lower FLL 
Armature Shunt ~~ AS | Final Limit—Up FLL : 
Aux. Sw. (Breaker ~ “a” | Final Limit—Down I LD 
Normally Open Forward kK 
“Aux. Sw. (Breaker) “b” Full Field FF 
__ Normally Closed ____| Generator Field GF 
Balanced Voltage _BV | High Speed HS 
srake BR | Hoist H 
“Compensator—Running MR | Jam SS ~ ae 
“( ‘ompensator—Starting ‘Ms kick OF Ot” KO 
“Control Relay [ala ° LD 
Door Switch ~ DS Viet Seitch “LS 
Down - —D Lowering ze ie 
“Dynamic Braking - OB TU ftee Speed US 
Field Accel. ~ FA [Low Torque. Be 
Field Deceler. FD Low Voltage 7 LV 
Field Discharge FD |Main or Line “M 
‘Field Dyn. Bk. ~ DF |Master Switch MS 
Field Failure (Loss of Field Max. Torque MT 
FL Middle Landing MLD 

Field Forcing Decreasing Motor Field a MEF 
on Variable Voltage) DEF Tinrouliaaael OL 
Field Forcing (Increasing on | Pilot Motor PM 
Variable Voltage CF Blew —p 
Field Protective (Field Reverse 7 R 
Weakened at Stand- Series Relay SR 
still FP [Slow Down” SD 
Field Reversing FR | Thermostat _ TS 
“Field Weakening = FW | Time ; T 
‘Final Limit—Forward FLF | Up a U 
Final Limit—Reverse FLR | Undervoltage ee 
Final Limit—Hoist  FLH | Voltage Relay VR 





*Industrial Control Standards of the National Electrical 
Manufacturers Association. 


diagram is drawn to show the connections as they appear 


from the rear of the panel, as it is from this side that 
the wireman looks and also that any changes are made. 

Incoming leads are drawn outside of the panel limits 
until directly opposite the terminals to which they con- 
nect. When a group of leads connects between the 
panel and other devices, it is often convenient to show 
the wires in cable form as this simplifies the diagram 
and makes it easier to read. Lines indicating wires are 
drawn either horizontally or vertically and are kept at 
least 14 in. apart. Crosses and right-angle turns are 
kept to a minimum while double-crosses and diagonal 
lines are avoided. Light lines are used to indicate con- 
trol circuits, shunt field and brake connections while 
heavy lines indicate the main motor circuits and the incom- 
ing power leads. On a good wiring diagram, heavy 
lines are drawn light enough so as not to appear cumber- 
some, and light lines are drawn heavy enough so as to 
print well. 

Resistor tubes, when mounted directly on the con- 
troller panel, are shown in their relative positions while 
units mounted in a frame behind the panel are usually 
shown in any convenient position on the diagram within 
the controller panel limits. If this makes the diagram 
too crowded, they are drawn separate from the panel 
“Resistors connected to 


Where banks 


and a note is added saying: 


similarly marked terminals on panel.” 








of resistors are mounted external to the controller, they 
are drawn outside the panel limits on the diagram. In 
showing a motor, the armature, fields and brake are 
drawn in a group. If more than one motor is shown, 
the resistor and accessories applying to each are drawn 
as closely together as possible. 

Where the external connections to a controller are 
relatively few and simple, the entire circuit is often 
included on a single diagram. If two or more identical 
controllers are involved, the complete internal connections 
are indicated for one panel only while the other panels 
are represented by an enclosure which includes the ter- 
minals for outgoing connections together with a note 
saying: ‘Connections for controller No. 2 are similar 


to those of controller No. 1.’ Where two or more 
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1 Remotes 


( YONTROLLER wiring diagrams (A) show all 

4 internal connections and indicate external 
ones as well. Except where large circuits are 
involved, the controller and external wiring 
diagrams are combined. The line diagram (B 
indicates both the motor and control circuits. 


controllers are identical except for one or two connec- 
tions, the complete internal circuit is drawn for one con- 
troller only, and the changed connections only for the 
others. A note is then added stating that “‘connections 
for controller No. 2 are similar to those of controller 
No. | except as shown.”’ 


HEN it is impossible or undesirable to show all 
the connections of a circuit on a single diagram, 


an external wiring diagram is made up. ‘This diagram 
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shows the outside connections between 
the various controllers, motors, push- 
button stations, switches, instrument 
transformers, meters, etc. No internal 
connections are indicated on a diagram 
of this type, and adequate cross-refer- 
ences are usually supplied between it 
and each of the controller diagrams. 

After the controller and external 
wiring diagrams are made up, and the 
number of wires running between the 
various parts of the circuit are deter- 
mined, the physical location diagram is 
drawn. ‘This diagram consists of a 
sketch of the machine, drawn approxi- 
mately to scale, and indicates the actual 
physical location of the controllers, mo- 
tors, limit-switches, push-button _ sta- 
tions, etc., on the machine. Its chief 
purpose is to serve as an aid to the 
wireman in installing the electrical 
equipment, since it enables him to de- 
termine the length, shape and size of 
the wiring conduit running between the 
various parts, and also to locate the 
junction boxes. On small machines, 
where the electrical equipment is rela- 
tively simple, no physical location dia- 
gram is necessary. 

In order to represent clearly the 
different devices in an electrical circuit, 
various symbols are commonly em- 
ployed on wiring diagrams to designate 
relays, contacts, transformers, resis- 
tors and similar parts. These formerly 


consisted of outline pictures of the devices, but have since letters which is shown in the tabulation of device mark- 
been considerably simplified in order to save the time ings. As may be seen, the letters indicate various func- 
and expense of making diagrams. In usual practice, the tions; thus, AS is an armature shunt, SR is a series 
function of each part of a device is indicated by a relay, MF is a motor field, etc. Nema has also com- 
standard symbol, and these are in turn arranged in a piled a list of standard abbreviations in order that con- 
definite location, according to the way the complete fusion between the wiring diagrams of different manu- 
device is built. Some of the wiring diagram symbols facturers may be minimized. This list is likewise shown 
commonly used by manufacturers of electrified products in an accompanying tabulation. 


are shown in an accompanying table. 


For designating contactors, relays and similar devices TERMINAL MARKINGS STANDARDIZED 
on a wiring diagram, the National Electrical Manufac- 


turers Association (Nema) has compiled a system of 
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SOME COMMONLY-USED WIRING DIAGRAM SYMBOLS 


































3-Phase A.C. 
Slip King 
Motor 


D.C. Motor 
or Generator 


AW\\— Shunt 
W— Series 


(0)A- Comm 


Air Circuit 


3-Phase A.C 
Squirrel Cage 


Motor 


Current Trans 







































Battery 


Fy ifufef aff — 


Potential Trans. 
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Oil Circuit Resistors 





Rheostat 









Breaker Breaker nonin _— 
capree Shunt Field 
) Single Pole _ Grid Type or Control Duty 
S " o.° PUA fie 
ove Two Pole Single Two Tube Type Starting or 
o/ O Pole Pole Braking Duty 
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r ORDER to aid in making up connections of motors 
and transformers in other parts of an electric circuit 
and to avoid improper connections which may result in 
unsatisfactory operation or damage, the American Stand- 
ards Association has compiled a list of standard terminal 
markings. [hese markings are placed on or directly 
adjacent to terminals to which connections must be made 
from outside circuits or from auxiliary devices which 
must be disconnected for shipment. They are not in- 
tended to be used for internal machine connections. The 























ee eCAL location diagrams aid the wireman 

in locating the control elements on the ma- 

chine and in determining the size and shape of 
wiring conduits. 
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TRIPLE-VOLTAGE MOTOR (A 





SMALL RELAY (B 





CONDUIT FITTINGS (C 














ELECTRICAL 
MECHANICAL 


\) Designed especially for air conditioning and commercial refrigeration 
products, this new three-phase motor can be readily reconnected at the 
terminal board for compressor-drive service on any one of three voltages by 
means of a special arrangement of stator windings. Available in sizes up to 
200 hp., it is supplied for 199, 208 and 220 volt operation. Provides three 
different torques, making it suitable for use in applications which permit an 
adjustment between torque and current values for a given line voltage. 
Regardless of the voltage employed, all stator windings are constantly used, 
thus maintaining motor characteristics under all operating circumstances 
General Electric Co., Schenectady, N. Y. 


B) Rugged unit of high current capacity and low coil wattage operation for 
use in applications where compactness is a primary factor. Insulation is 
steatite ceramic, plastic or high-frequency plastic. Contacts are 4 in. silver 
with wide spacing suflicient to handle 15 amp. at 110 volts ac. and 7 amp. 
de. at 110 volts. Available in 2, 3 or 4-pole, double throw. Coil operation can 
be had from 6 to 250 volts ac. and from 2 to 115 volts de. Allied Control Co., 


Inc., 227 Fulton St., New York, N. Y. 


C) Group of aluminum alloy fittings, with threads accurately made to Army- 
Navy standards, for rigid or flexible aluminum conduit from 3% to 2% in. 
While designed primarily for aircraft use, these units are also being utilized 
in telephone, telegraph, control, radio or signal circuit applications. American 
Phenolic Corp., 1250 W. Van Buren St., Chicago, IIL. 


D) Midget positive pressure pump particularly adaptable to installations 
requiring the; pumping of thin liquids where weight and space involved must 
be kept at a minimum, and applications in which the location of tanks and 
containers make the self-priming feature essential. It is capable of high 
pressures with a maximum of 35 lbs. per sq. in. and maximum volume of 3 
gal. per min. Motor is a universal, fan-cooled type, 1/20 hp., 115 volts, ac. 
or de. Motor armature and pump impeller are mounted on a single shaft 
making coupling unnecessary and assuring perfect alignment. Stufling box 
is adjustable by means of a hand-operated wheel. Eastern Engineering Co., 
15 Fox St., New Haven, Conn. 


E) Automatic program switch, synchronous motor-driven, which can be 
preset to close an electrical circuit for from 5 to 25 sec. at any 5 min. intervals 
of the 24 hrs. Rotor speed 450 rpm. on 60 cycle service. Three single pole, 
single throw contacts are wired in series. Completely enclosed silver contacts 
with snap-action mechanism. Rated at 10 amp. at 110 volts ac.; 5 amp. at 
220 volts ac.; 1 amp. at 110 volts dc. Features a 5 min. dial divided into 
minutes, halves and twelfths, a 60 min. hand, 24 hr. dial and 7 day dial. Can 
also be furnished with normally closed circuit for momentary interruptions 
instead of momentary closures. For time signals by means of electric bells, 
buzzers, gongs, etc. R. W. Cramer Co., Inc., Centerbrook, Conn. 


GLASS-INSULATED IMMERSION HEATING ELEMENT which can 
be fitted into any space for any service. Comprises a fiber glass core for the 
resistance-wire winding, covered by a fiber glass braiding and then encased in 
a seamless metal tube. The element, which has a 4 in. diam. and is available 
in virtually any length, will operate at temperatures up to 1000 deg. F. High 
resistance-to-ground insulation even at full operating temperature. Any type 
terminals are available such as flexible leads, lugs, Maule posts, fittings or 
plugs. Clarostat Mfg. Co., Inc., 285 N. 6 St., Brooklyn, N. Y. 
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F ) Extended shafts and machined fits on this new line of motors designed for 
the easy mounting of centrifugal and similar pumps are all standard and 
dimensions are the same throughout the entire range of ratings. Rated at 
4 to 40 hp. for operation on 3-phase at 2, 4 and 6-pole speeds. Motor bearing 
is protected against the entrance of any material pumped by the unit by a 
large synthetic rubber washer on the shaft between the pump packing and 
bearing, in combination with a trough cast around the bearing. Perfect 
alignment is assured-between bearings, packing, etc. Sterling Electric Motors 
Inc., Telegraph Rd. at Atlantic Blvd., Los Angeles, Cal. 


G) Measuring 15% in. high by 2542 in. wide and including the starting com- 
pensator as an integral part, this neat, compact two-lamp ballast for fluorescent 
lighting installations fits into the restricted area of the wiring channel yet 
maintains a high operating efliciency and has the advantage of a ‘“‘one- 
operation”’ installation. Core and coil assembly are vacuum impregnated with 
high dielectric varnish and cushioned against vibration with a special insulating 
compound. Sola Electric Co., 2525 Clybourn Ave., Chicago, Il. 


H) Attachment plug with built-in anchor loop contact prongs to increase 
holding power in both old and new convenience outlets without distortion of 
outlet contacts. Can be supplied on several types and sizes of molded-on, 
all-rubber plugs. General Electric Co., Bridgeport, Conn. 


I) For the automatic voltage control of small ac. and de. generators, a new 
quick-acting rheostatic type regulator is available in ac. ratings up to 44 kva. 
and in de. ratings up to 25 kw. Voltage of the machine to be regulated is 
connected across the regulator coil and any change in voltage results in a 
corresponding change in the magnetizing effect of the coil on the magnet 
circuit. Generator output voltage is kept to within 3 per cent of normal. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


J) Thermally-operated circuit breaker may be applied to electric or pressure 
oil burner water heaters to automatically turn off the current and thus 
prevent overheating and eliminate the possibility of explosion or the escape 
of steam and boiling water through a relief valve. Molded plastic body, 
phosphor bronze contact arms fitted with fine silver contacts for long and 
rugged service. May be connected as a double pole, or as two individual pole 
circuits, which is desirable where two heating elements are used. Rated at 
35 amp., 125 volts; 20 amp. at 250 volts ac. Hart Mfg. Co., Hartford, Conn. 


K.) Developed for positive driving of light weight machinery, timing mecha- 
nisms, precision instruments, etc., for which other roller chains are too heavy 
or bulky, this new chain weighs but 134 oz. per f{t., has a 0.315 in. pitch, with 
rollers 0.197 in. diam. by 0.125 in. width, and average ultimate strength of 
1100 Ibs. The 192 individual parts in each ft. of chain are assembled to a 
total length tolerance of only plus 0.0156 in., minus 0.000. Material specifi- 
cations, case hardening and heat-treating, and dimensional precision are identi- 
cal with those of larger chains. Diamond Chain & Mfg. Co., Indianapolis, Ind. 


OHM’S LAW CALCULATOR solves Ohm’s Law proplems with one setting 
ol the slide. All values are direct reading. Scales on both sides cover current 
and wattage range for motors, generators, lamps, electrical apparatus and 
other applications up to 100 amp. or 1000 watts; also the low current high 
resistance radio, sound and electronic applications. Multiplication, division, 
the finding of squares and square roots can also be performed. Ohmite Mfg. 
Co., 4804 Flournoy St., Chicago, Il. 
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NEW inecuanrear PARTS, EQUIPMENT, 


HIGH FIDELITY TRANSFORMERS (AA 


\A) Properly designed coils and high permeability laminations are used to 
give a maximum inductance with minimum distributed capacity, thus insuring j 
uniform frequency response from 30 to 15,000 cycles per sec. Of hum-bucking 
coil construction, types of units include microphone, pickup or line to grid 


transformers, interstage transformers, output to line or voice coil transformers, 
and line to line transformers. Case is of high quality cast iron with reversible 


mounting features. Standard Transformer Corp., 1500 N. Halsted St., 
Chicago, Ill. 


1B) Unusual feature of this cam-operated limit switch is its fingerboard on 
which contacts are mounted and which swings upward out of the case for ‘ 
easy connecting, inspection and maintenance. Equipped with two contacts, f 
either or both of which may be normally closed or normally open. Actuation 
either by a revolving shaft coupled to cam shaft or by the movement of an 
operating lever attached to cam shaft. Moving contacts are self-aligning with 
a compensating type operating finger. Rated at 2 amp., 600 volts de. and 
25 amp., 110 volts ac. Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


CC) Rated at 1 amp., 110 volts ac., with phosphor bronze silver plated 
contacts, momentary open (or closed) circuit switches may be used for such 
light duty applications as buzzer or annunciator systems, miniature lamp 
signals, small motor uses, record rejection or selection, solenoid door 
check release, or on-off switch. Designed for panel mounting; push 
CAM LIMIT SWITCH (BB button protrudes % in. from end of insulated 2g in. bushing. Centralab, 
900 E. Keefe Ave., Milwaukee, Wis. 





DD) New, curved immersion water heater unit design provides a longer 
sheath of smaller diameter which results in lower sheath temperatures per sq. 
in. and increases the speed with which heated water particles move away from 
the unit, thus reducing the possibility of scaling and scale formation. Heating 
coils are silver-soldered into unit head, forming a water-tight seal unaffected 
by slight temperature variations in operation. A new material which has 
extremely high dielectric strength and good adherence qualities provides a 
better bond between the plastic seal and the magnesium oxide, and greater 
electrical strength at this point. Both twin and single hairpin units are used, 
generally, in the lower or primary position. Hotpoint Co., 5600 W. Taylor St., 
Chicago, Ill. 


KE) For equipping electrical appliances with detachable cord sets. Requiring 

a minimum of space and designed for fast assembly and connecting, this 
midget flush plug is made in two types—sealed in a mounting plate which 
may be attached by riveting, eyeleting, welding, self-tapping sheet metal 
screws or bolts, and one which can be forced into the casting. Either type is 
provided with solder tabs for fast connecting or with leads, soldered within 
prongs, to any length or specification. Molded pockets eliminate shorting 
6s by completely insulating contacts and leads. Alden Products Co., 717 Center 
St., Brockton, Mass. 





FF) New construction features enable two stepped-up mercury switches to 
i MOMENTARY PUSH SWITCHES (CC carry substantially greater currents than standard units having the same 
physical dimensions. Compared with the regular 5 amp. switch which is 
rated for 200 watts ac. lamp load, at an operating speed not to exceed 20 times 
per min., the new unit has withstood 750,000 operations on a 500 watt ac. 
lamp load at an operating speed of 5 times per min. 24 hrs. a day. It has also 
taken 50,000 operations on a 1000 watt de. lamp load, at a rate of 25 times 
per min. Especially adapted to snap-acting mechanisms, as well as tilt action, 
where it will give a uniform performance. Durakool. Inc., 1010 N. Main St.. 
Elkhart, Ind 
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CRANE LIMIT STOP (GG 


GG) New type main circuit crane safety limit stop, operating by means of 














to a counter-weighted lever and a suspended reset weight, prevents overtravel 
ng } of crane hook when hoisting. Features quick make and break tripping 
ne mechanism; completely enclosed case; ball or needle bearing throughout with 
id provision for oiling; flexible leads brought out through bushings in the case 
rs. ' with lugs for external connecting. Rating 100 hp. at 230 volts de. Cutler 
le Hammer, Inc., 315 N. 12 St., Milwaukee, Wis. 
“ HIT) New line of condensers in capacity and voltage ranges for virtually all 
t requirements. Standard lug mountings with 3 or 4 terminals; available in 
on 1 and 1%¢ in. diam. Micamold Radio Corp., Flushing and Porter Aves., 
_ Brooklyn, N. Y. 
= Il) Double break type switch rated at 110 volts, 6 amp. inductive load, ac. 
om Weighs only °4 oz. yet will serve a 34 hp. motor. Has 742 in. travel and same 
ith amount of over-travel. Casing and plunger are of aluminum. Furnished | 
nd either normally open or normally closed and for special uses it is available in 
Da single pole double throw or double pole single throw types. Adaptable for . 
limit work although originally designed for aircraft applications. Robert fl 
ted Hetherington & Son, Sharon Hill, Pa. 
ven JJ) Brass shell, completely enclosed swivel socket is adjustable to full 90 deg DRY ELECTROLYTIC (HH 
nae right angle and can be rotated to a complete 360 deg. full circle when adjusted 
ash at any angle. Wires cannot twist due to special stop; unit w ill stay put in 
ab, any position. Has no parts to work loose or wear. Can be furnished with 
push-through, pull chain, keyless, turn knob or three-way mechanism. 
Reliance Devices Co., 140 Liberty St., New York, N. Y. 
ver 
a KK) Cool contact operation and elimination of destructive burning of ar 
an shields are possible through the are-handling ability of this heavy duty 
ing magnetic contactor. Convenient contact-adjustment. permits high-speed, 
ted uniform opening, giving consistent welding results. Stainless steel shaft, pure 
has copper contacts, high-silicon steel laminations in armature and core. Shunts 
Sa are of special flexible cabie of individually tinned strands of wire. Electri¢ 
ater Controller & Mfg. Co., 2700 East 79 St., Cleveland, Ohio. 
“i LL; Design features of this 500-watt rheostat include resistance wire o1 
eee ribbon wound over a solid porcelain core, each turn being locked against 
shifting by vitreous enamel; large flat surface upon which contact brush rides: 
ring completely enclosed contact system; metal-graphite contact brush with one 
this end of spiral connector integrally molded and other end connected to center 
hich terminal; rugged stops at each end of contactor travel; ample air space Pan 
etal between winding form and base, insuring cooler rheostat with minimum heat LIGHTWEIGHT SWITCH (I 
se in transfer to mounting surface. Hardwick-Hindle, Inc., Newark, N. J. 
oe SYNTHETIC ENAMELS with a chlorinated rubber base which air-dry 
— dust-free in a few minutes and become very hard overnight (or by force- 
nter drying for L hr. at 200 deg. F.). The hardening extends throughout the entire 
coating making it resistant to handling, etc. Supplied in clear, black, white 
“to and colors, also in silver, copper and other metallic lusters. Maas & Wald- 
ame stein Co., 438 Riverside Ave., Newark, N. J. 
h is 
imes 
b ac. 
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HILE there is nothing new about the use of 
radiant energy for drying purposes, the use of 
infra-red radiation supplied from drying lamps 

to manufacturing operations is not only new but neat, 
clean, flexible and (above all) economical as well. 
Direct application of infra-red energy from incandescent 
lamps is finding an ever increasing use for the baking and 
drying of synthetic industrial finishes, chemicals, latex, 
paper, boxboard, leather, glue, fabrics and scores of 
similar materials which are used in the manufacture of 
electrically operated machines, devices and appliances. 
Specific applications include the baking of synthetic 
enamels on oil burner units, jacket panels, cash register 
housings and electric ranges, drying glue on loud speaker 
cones, baking enamel finishes and insulation on radio 
transformers and heating sheets of insulating material prior 
to cutting and punch press operations. Infra-red baking 
lamps are also used for removing moisture from plastic 
compounds and for baking armature windings. 


PENETRATION IS IMPORTANT FACTOR 


ECAUSE infra-red energy penetrates and is ab- 
sorbed by the material on which it is directed, the 
method involved in its use is to heat the base substance 
to the point where solvent or moisture is driven off. This 
means that baking and drying are accomplished from the 
inside out rather than from the surface in—as with heated 
air. Due to this penetrating action, surface films do not 
form on enamels, lacquers, etc., to slow up drying below 
the surface, and uniform heating proceeds throughout 
the material from the point of maximum penetration. As 
a result, the baking and drying time required on many 
finished products is reduced from hours to minutes. 
Radiant energy can be controlled and directed by the 
same principles and design used to control visible light. 
The infra-red rays are directed to the work by means 
of reflectors and travel either directly from the radiant 
or from the reflecting surfaces surrounding it. Accord- 
ingly, banks and tunnels of infra-red lamps require no 
special insulation or enclosures to confine the heat. Their 
open construction permits ready escape of vapors, and 
drying is accelerated in the lower humidity present. 





| EQUIRING but 6 

min. to bake syn- 
thetic enamel on_ sheet 
steel parts, this baking 
tunnel (A) uses 216 infra- 
red drying lamps rated at § 
250 watts each. Complete 
oil burner units (B) are 
baked in this infra-red 
lamp bank in 16 min. The 
equipment occupies a 
space 30 ft. long and 5 ft. 
wide. Note flexibility of 
the mounting frames. 


Infra-Red Heating May Spee 






The warm-up time required for radiant energy drying 
units is negligible, due to the fact that the infra-red rays, 
traveling with the speed of light, take effect as soon as 
the lamps are turned on. This results in decreased spoil- 
age of finished products since first bakes, when a unit is 
placed in operation, are just as good as those later in 
the operating schedule. By turning more lamps on or 
off, temperature control without appreciable lag may be 





Where baking, dehydrating or drying oper- 
ations occur in the manufacture and finish- 
ing of materials and parts for electrically- 
energized products, infra-red heating 
affords considerable saving in production 





attained, and the amount of heat delivered readily ad- 
justed. Hence, radiant energy heating units can be used 
on either small or large production runs economically. 

Incandescent lamps for radiant heating applications 
are made with either tungsten or carbon filaments. T ung- 
sten filament lamps are available in sizes ranging from 
250 to 1000 watts, while carbon filament lamps are 
furnished in ratings from 80 to 500 watts. These lamps 
are similar in appearance to lighting lamps but, since 
light output is unnecessary, are operated at lower color 
temperatures in order to deliver more radiant heat and at 
the same time prolong filament life. Near infra-red, 
which ranges in wave length from 6,500 to 14,000 
Angstrom units, is the most effective for penetration and 
drying purposes, and accordingly heating lamps are 
designed to concentrate most of their emitted energy in 
this region. 

Standard drying lamps are most effectively used in 
combination with properly designed reflectors which direct 
the rays on the product to be dried or baked. For spe- 
cial applications where cost or space limitations require 
a small but complete drying unit. reflector type drying 
lamps rated at 250 watts are available. These lamps 
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have a specially blown glass bulb, the inside of which is 
coated with a vaporized aluminum reflecting surface. 
Because no additional reflectors are required, they are 
particularly convenient for trial installations which are 
generally necessary in determining the suitability of infra- 
red drying for any specific problem or set of conditions. 
They permit a concentration of radiant energy of from 
2 to 5 watts per sq. in., depending upon spacing and 
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time, floor space and operating costs. Here 
is an up-to-the-minute survey of those vari- 
ous types of infra-red lamps, reflectors and 
equipment which are available. Once 
again, ways to speed production. 
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mounting height, and have a sufficiently long life for 
large installations. In addition, good maintenance is 
assured since, each time a lamp 1s replaced, the reflec- 
tor is automatically changed as well. 


GOLD MAKES BEST REFLECTING SURFACE 


HE same basic principles as those employed for 

lighting units are followed in the design of infra-red 
lamp reflectors. Contours are generally either parabolic 
or a compromise between a parabola and a sphere. 
Modified parabolic reflectors can be deeper for a given 
diameter and permit accurate and uniform concentration 
of either convergent, divergent or parallel energy beams 
on a given area. ‘The reflecting surfaces are usually 
plated with either gold or aluminum. Gold makes an 
efficient reflector of infra-red energy, and in addition is 
the only metal that can be cleaned with an alkaline solu- 
tion. Aluminum has a reflection efficiency approximately 
10 per cent lower than a new gold plated surface, but is 
satisfactory for many applications. Copper and silver, 
while possessing high reflection efficiencies, oxidize so 
rapidly that their initial efficiencies last only a few hours 


Infra-Red Ray Devices B 





Products 


under the heat and fumes which are unavoidable in 
drying paint. 

Reflectors are furnished in several diameters to accom 
modate the various sizes of infra-red lamps. One 10% 
in. unit, designed for low wattage, medium screw base 
lamps, is provided with a flat, hexagonal rim. When a 
number of reflectors of this type are used in multiple 
assembly, they form an automatically closed bank, thus 
reducing objectionable cross-currents of air and prevent- 
ing the loss of useful heat beams which might otherwise 
pass between the reflectors. A deep bowl-type unit, 
designed for use on drying tasks where the base material 
is of low thermal conductivity and where energy con- 
centration must be relatively uniform, is equipped with 
a medium screw, porcelain socket to take low wattage 
infra-red lamps. The inside plating consists of gold on 
nickel on copper on a steel base. ‘This reflector is also 
available with a medium bi-post porcelain socket for 500 
and 1000 watt infra-red lamps. 

A sealed type reflector is available for applications 
where the material or location requires reflecting equip- 
ment of the vapor-proof type. This unit, which uses 
either a 500 or 1000 watt lamp, has a configurated 
cover glass designed to absorb a considerable part of the 
light output while at the same time transmitting a large 
portion of the infra-red energy. The cover glass lessens 
the possibility of the lamp being broken and thus expos- 
ing a hot filament to any fumes that might be present. 
It also lessens glare and is easily cleaned. 


Installations of lamps with reflectors may be made in 
three general forms to suit the particular operation—sta- 
tionary flat banks, tunnels, and portable banks. Many 
installations are custom built, but standardized equipment 
offering considerable flexibility is adequate for most ap- 
plications. Infra-red lamp units generally require a 
minimum of floor space and conform readily to modern 
straight line production requirements. Hence, they are 
often installed between stages in manufacturing processes. 


Strip assemblies, or wiring channels, suitable for build- 
ing up banks or tunnels, are made in various lengths and 
can hold from one to 12 reflectors. In one unit, flush 
type sockets are mounted within the channel while hex- 
agonal rim reflectors are mounted on the outside by means 


( (ONSISTING of two 

4 flat banks of lamps, 
this baking tunnel (A) 
affords even distribution 
of energy on flat metal 
parts and permits rising 
volatiles to pass off with- 
out condensing on the 
reflectors. By means of 
drying lamp tunnels (B), 
speed and economy in the 
baking and drying of 
stators and armatures. 
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CHARACTERISTICS OF INFRA-RED DRYING LAMPS 








Type of Max. Overall 
Lamp Sulb Watts Volts Length—In. Base Finish 
G-25 80-260 110-125 514 Medium Screw, Skirted | Clear 
oe G-30 375 110-125 534 Medium Screw, Skirted | Clear 
Filament PS-30 80-375 110-125 O75 Medium Screw, Skirted | Clear. 
PS-35 500 110-125 Medium Screw, Skirted | Clear — 
PS-30 250 105-120 Sis Medium Screw Clear — 
Tungsten G-30 250 105-120 Medium Screw Clear — 
Filament G-410 500-1000 105-120 74 Medium Bipost Clear 
K-10 250 105-120 61,5 Medium Screw ‘Inside Frosted 
and Reflector 





of movable brackets which permit ready adjustment ol 


the reflectors in relation to the lamps. Another unit, 
supporting from 3 to 8 reflectors, is furnished complete 
with 260 watt carbon lamps, and has a rubber insulated 
attachment cord and plug. For reflector type drying 
lamps, wiring channels are available with either close or 
wide socket spacings as required. 

Flat banks provide a simple method of installing a 
complete infra-red heating unit for the less difficult dry- 
ing operations. Sheet steel, wood parts, paper, etc., are 
One flat 


bank unit consists of 6 strips of reflectors which are 
mounted vertically on a frame 34 in. wide. 


best treated with this arrangement of lamps. 


The frame 
is supported on a base which is mounted on casters for 
greater mobility. he reflectors are of the hexagonal 
rim type and are spaced so that the reflector edges of 


Nest- 


ing the reflectors in this manner eliminates straight lines 


each strip interlock with those of adjacent strips. 


of heat centers and provides even heat distribution over 
the entire baking area. 
FOR MAXIMUM HEAT PRODUCTION 
YLINDRICAL tunnels provide the highest concen- 
trations of infra-red energy and are used to heat 
cash registers, oil burner units, large motor armatures 
and similar products. Some tunnels are like inverted U's 
in cross-section while others consist of two flat or curved 
banks of lamps facing each other. Because of the pos- 
sibility of paint dripping on the bottom lamps, or of 


NGSTROM seale indicates regions of infra- 

-& red and near infra-red energy. Drying lamps 

are designed to produce a maximum of infra-red 

radiation at the 

length (indicated by consistent 
economic lamp life. 


most effective drying wave 
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vaporized paint condensing and baking on the reflectors 
directly above the work, cylindrical units are generally 
arranged so that sections of the tunnel can be swung open 
for easy cleaning of the reflectors. 

One standard tunnel unit is arranged so that several 
types of reflectors and several lengths of reflector mount- 
ing strips can be used on the same frame. In one size, 
4 strips are mounted on each side of the tunnel. Each 
frame is 82 in. high, 25 in. deep and 29 in. wide, and 
1s made of reinforced angle iron. Any number of frames 
may be placed end to end to obtain the desired length of 
tunnel. The supporting bracket for each reflector strip 
1S adjustable three ways so that the tunnel is extremely 
flexible, permitting flat, round or irregular arrangement. 
In a larger size, each frame is 98 in. high, 33 in. deep 
and 29 in. wide, and 6 strips are mounted on each side. 
[his tunnel will accommodate either a top or bottom 
conveyor, or it may be used for stationary drying. 

Portable infra-red lamp banks are useful where the 
complete unit must be moved from task to task or from 
one position to another on the same job. They are espe- 
cially suitable for baking and drying finishes on touch-up 
repair work. One pedestal-type unit is equipped with 
four 250 watt internal reflector type lamps which are 
mounted in a 151% in. diam. steel housing. A movable 
fork and cross slide block, mounted on the stem, enables 
the operator to make adjustments to any angle from floor 
level to a height of 72 in. For large surfaces or small 
production operations, up to 6 lamp housings may be 
Another 
portable unit is equipped with a bank of 7 reflectors and 
can handle areas up to approximately 30 in. diam. It 
is adjustable to any position desired from a height of 
18 in. to 72 in. A third type consists of a 25 in. diam. 


assembled and operated from one pedestal. 


(Continued on p. 86.) 
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BY NORMAN L. CONRAD 
CHIEF ENGINEER 
WEBSTER-CHICAGO CORPORATION 


URING the past few years, record players and 
recorders have staged a “comeback” to a point 
where they command a considerable degree of 

interest and, in addition, enjoy a substantial sale to the 
general public. This has created an engineering field 
for the development of more practical machines of the 
automatic record-changing type. In planning our new 
De Luxe record changer and recorder we set unusually 
high standards of performance as an objective with a 
flexibility in use and unparalleled convenience, too. 

The literal heart of this product is the self-starting, 
shaded pole motor, gear-driven for speed constancy and 
constructed with ample-sized bushings and wearing parts. 
The coils are insulated to Underwriters’ specifications, 
the total power required being 18 to 20 watts. Four 
substantial mounting posts are provided with allowance 
for spring cushioning, while threaded bosses are supplied 
for shipping purposes. ‘This motor is coupled to the turn- 
table and changing mechanism through a special universal 
type of coupling which is insulated with a synthetic 
rubber-like material. The turntable is mounted by means 
of a cone to prevent excessive wobbles and eccentricities. 
A ball thrust is used to carry the record loads in order 
to lessen the friction which would otherwise demand 


etter, Simplilied Performance 
In A Record Changer 


Displacements are also supplied by the cam gear 
for lifting the pickup arm and swinging it out of the 
playing position. Between the turntable pinion and cam 
gear is a die-cast idler gear which also plays the part 
of resetting a trip clutch. This clutch in normal opera- 
tion opens continually allowing the pickup to travel in- 
ward in the grooves. When a fast motion of the pickup 
is produced by tripping grooves the clutch holds, trip- 
ping the mechanism. This clutch is unusual in that it 
performs two jobs. Besides operating the tripping trig- 





To develop a combination record 
changer and recorder which would 
be completely automatic, handle 
two sizes of records, be simple to 
operate, yet avoid complexity of 
parts or principles, was the task 
Webster-Chicago engineers set for 
themselves. Upon the basis of well- 
planned engineering-design think- 
ing, they attained a noteworthy 
product to meet keen competition. 
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ger, it also is used in part to convey motion to swing 


























more power from the motor, thus slowing it down. the pickup arm out of playing position. This then 
° A cam gear which operates the change cycle is not offers a safety factor on the control mechanism, in that 
in motion until tripped. A trigger release starts the cam, the pickup can be moved at any time without harm to 
and teeth on the periphery carry it through the cycle. any adjustments or parts. The clutch trip action creates 
t This cam gear, which is die cast, times all motions of instant operation of the change cycle. When the last 
changing. Selector blades are co-ordinated through a record has been played the pickup arm is held in posi- 
flat tape that is fastened to an arc sector which in turn tion over the rubber-capped pickup rest until the cycle 
is coupled to the cam by a roller. The motion of drop- is finished, when it drops onto the rest. This rest also 
ping records is increased in speed by this cam so that 
greater tolerances may be kept. The blades start 
slowly and increase in speed so that all the blades drop 
the record in a shorter space of time. 
\ ECHANICAL construction incorporates 
rubber cushioned, self-starting, shaded- 
pole motor which is connected to turntable and 
changing mechanism through synthetic rubber- y 
insulated, universal type coupling. Die-cast cam & 
gear times all motions of changing and also 
supplies motion for lifting pickup arm and 
swinging it out of playing position. Selector 
blades are co-ordinated through a flat tape 
fastened to an are sector which in turn is coupled 
to the cam by a roller. 
ING 
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has the function of a trigger release for the motor switch. 
Ihe switch is set by manual power when turned on and 





released by the pickup rest. 

[he pickup arm is so constructed that it allows for 
the use of various weights or needle pressure of repro- 
ducing cartridges. Heretofore, the common home play- 
ers have used cartridges that require three or more 
ounces of weight or needle pressure to properly track in 
the grooves. This arm is counterweighted so that car- 
tridges for operation down to one ounce can be used. 
This weight of pickup lessens to a great degree the wear of 
records, which is very desirable. It also has an integral 
natural sapphire point which eliminates the necessity of 
replacing needles. Cartridges are also available that 
have removable sapphire needles. A two-ounce car- 
tridge for use with standard needles is available, and 
the weight or needle pressure of the pickup arm is cor- 
rected by a counterbalance. All of these cartridges are 
interchangeable in the same arm. The counterbalance 
is designed for appearance, and is also hinged so that 
raising the arm releases the weight. 


[he recorder arm carries either a crystal or magnetic 





cartridge cutting-head interchangeably. The depth of 
cut is controlled by an easily accessible knurled thumb 
nut under the arm. No tools are required. The re- 
corder mechanism is of the friction clutch variety. This 
incorporates two discs, one of which is used to drive 












is used to prevent backlash in the gear chain. The 
gears move continually, allowing the arm to be placed 
at any radius with motion starting instantly. Other re- 
corders require waiting until the motion carries the 
needles to the desired point. After use, a rest is pro- 
vided to hold the recorder arm. 





| the arm at 98 lines per inch while the other, larger, disc 




















The action of changing the machine for the sizes 





| ULLT to select automatically either 10 in. 

or 12 in. records, the Webster-Chicago De 
Luxe Record Changer-Recorder combines sim- 
plicity of construction with pleasing appearance. 
Single master control knob governs the record 
selecting mechanism while the recessed turn- 
table prevents drive mechanism from being seen 
from above. Selector blades are of polished 
chromium. 





( YOLLABORATORS in the engineering-design 
of the new Webster-Chicago De Luxe 
Record Changer-Recorder include Colin B. 


Design Engineer; N. L. Conrad, Chief 


Engineer; C. P. GCushway, General Sales Mana- 
ger; and R. M. Gray, Assistant Sales Manager. 


of records is accomplished by utilizing a three section 
blade. Each of three posts carries its own thickness 
compensation. An inner blade, so designed to be pressed 
only when 12 in. records are placed upon it, compensates 
for thickness. One post carries the pickup setting levers, 
as well as no load release for the last record. The 
three sections are hinged together to the post so that upon 
removal of the records they fold out of the way. 


TWO RECORD SIZES HANDLED 


NCORPORATED within this design is the auto- 

matic selection of both 10 in. and 12 in. records. 
Some objections have been raised to this feature on the 
grounds that it is unnecessary since no one would want 
to mix symphonies with dance numbers. This is not 
the case however, for, when selecting records for musical 
entertainment, one may not always want to dance. A 
series of 12 in. symphonic records can be placed for 
operation, followed in turn by favorite selections by 
singers, in the majority of cases on 10 in. records. 

The selecting mechanism had to be foolproof in opera- 
tion, and accordingly extra rods and levers were found 
to be necessary. Here, Mr. Budlong, our industrial 
designer, created graceful, compact posts in order to 
conceal moving parts which would be distasteful to the 
eye. [hese are topped by the polished chrome selector 
blades which blend into the general design. 

The selecting controls are incorporated in one master 
control knob. A lever knob is turned to operate either 
manually, where the user places the records on the turn- 
table and the pickup on the records, or automatically 
when records placed on the machine do all the work 
of placing both the records and pickup in the proper 
place. A button in the center of this control serves as 
a means for starting and rejecting. Color is added to 
this button to improve the general appearance. 


Continued on p. 78 
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Its average specific gravity is only 1.80—a third lighter 
than any other structural metal in common use. 
DowMETAL has excellent engineering qualities. The 
material can be heated to the proper temperature 
(500-700 F.) for bending and forming without injury 
to the metal or loss of strength. Extruded shapes are 
normally shipped with Chrome-Pickle finish. 


Technical information is always available on request. 
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templets, saves possible errors in die construction and 
aids in expediting the die delivery. 

Models can be and are used as patterns to have cast 
from them female forms of plaster of paris or other 
similar material which in turn are used on duplicating 
machines in cutting the exact impression in a die block. 
A suitable model supplied by the customer along with 
a blue-print at the outset also will aid in estimating costs 
of both die and casting. 

Design of Castings. At the outset the die-casting 
manufacturer must be made fully acquainted with the 
function of the part being contemplated. He should 
possess as completely as possible, information concern- 
ing what the maximum limits, fillets and tapers to be 
allowed. What and where are the important dimensions 
to be held. Where to place parting lines, ejector pins, 
trade mark and name of part, which will not be objec- 
tionable from the user’s view point. What finish will the 
casting ultimately receive and other pertinent information 
that will guide the die-casting designer to minimize costs 
and improve the character of the die-casting. 

Fillets. Sharp corners at the junction of sections should 
be avoided since the crystalline structure at such sharp 
corners is not as favorable as with rounded or filleted 
sections. All sharp corners should be joined by fillets, 
the larger the fillet the better. Even a very small fillet 
is better than a sharp corner. Besides producing areas 
of weakness, sharp corners tend to retard the flow of 
metal, and trap air which are disadvantageous from a 
casting standpoint. 

Uniformity of Section. It is desirable in designing 
a die for a part to maintain as much as possible a uni- 
form wall thickness. Thin sections cool much faster than 
thick ones and uneven cooling might set up shrinkage 
strains. Whenever it is necessary to hold to thick and 
thin adjacent sections the change from thick to thin 
section should be made as gradual as is possible. 
Section Thickness. No definite maximum or mini- 
mum wall section can be absolutely set down for each 
alloy. Size and design of casting, location of a section 
in relation to adjoining sections, pressure used, the type 
of alloy used, its melting point and fluidity are some of 
the factors governing the ultimate wall thickness. 
Ribbing. To increase the rigidity and reduce warpage 
ribbing is often used on very thin sections. Ribs also 
provide channels and aid in the flow of metal into the 
die. Ribs also aid in providing more chilled surfaces 
resulting in a denser structure of the casting and better 
physical properties. Ribbed thin sections are preferred 
to unribbed heavy sections in aiding the casting and re- 
ducing weight in the casting. 

Threads. External and internal threads can be die 
cast but the internal threads require the unscrewing of 
cores that form them. This considerably slows down the 
production rate and for this reason, it is usually cheaper 
and more satisfactory to tap small holes that have to be 
threaded. Internal threads are seldom cast in the higher 
melting point metals, aluminum, magnesium, or brass, be- 
cause of the relatively high shrinkage. 


External threads are usually formed by the split sec- 
tion of the die, resulting in a parting line fin which must 
be removed from the casting by chasing. They may also 
be formed by the use of loose pieces or slides when and 
if the parting line thread is not desirable. The United 
States Standard form of thread is most frequently die 
cast. Square threads can be cast but are more difficult 
than other forms. Tapered pipe threads are readily die 
cast but must be chased to assure tight joints. 

Die cast threads may not be as perfect in form and 

dimensions as machined threads made with tap and die 
but many die cast threads are being used with little or 
no chasing, especially where the maximum accuracy is 
not required. Some error in pitch is caused by shrinkage 
in casting but this is usually not significant. 
Cores. Cores may be placed in either half of the die, 
usually having their axes at right angles to the parting 
face parallel to the direction of motion of the die blocks. 
Cores may be pulled at any angle and many different 
types of core-pulling mechanisms are used both manual 
and automatic in operation. Cores need not always be 
straight. They can be curved in a true arc or they may 
be in the form of loose pieces which form undercuts and 
can be withdrawn with each casting, removed from the 
casting and reinserted in the die for the next casting. 
Thus, considerable flexibility is possible. 

Wherever possible all large and most small holes 
should be cast. It does not always pay to core the very 
small holes since these can be drilled or punched out 
more economically. In many cases where undercut holes 
are required cores may be made collapsible or solid in 
the form of loose pieces, which are withdrawn with each 
casting. Wacuum sweeper nozzles with large recessed 
undercuts are made with loose cores. 

Crooked holes which cannot be cast, can be made 

by using tubes which are bent to the required shape, and 
used as an insert and cast into place. This system is used 
for electrical wiring through a casting. Casting under- 
cuts are therefor possible but casting speed must usually 
be sacrificed, resulting in higher cost of production. In 
most cases, it is more economical to machine undercuts 
than to cast them. Cores may also be used for mate- 
rially & economically reducing weight and wall sec- 
tion of parts. Metal saving cores are justified only when 
they do not affect the strength of a part or affect finish- 
ing costs. 
Inserts. When it is desired to utilize the properties of 
some other material whether for higher strength, hard- 
ness, conductivity or bearing properties, in connection with 
some section of the die castings, inserts may be resorted 
to. Such inserts are, of course, placed in the die before 
casting and must be held securely in place. Inserts 
usually slow up the rate of production and therefore are 
used only when the increased cost justify their use. 

In order to aid in anchoring inserts in the castings, 
they should be knurled or undercut in some way to pre- 
vent their turning and being easily removed. Inserts may 
be metallic or non-metallic. Iron, steel, brass, bronze, 
graphited bronze (oilless bearings) phenolic resins and 
even wood inserts have been used. Screw machine prod- 
ucts, stampings, forgings or sand castings may be used 
as inserts to provide higher hardness, greater wear re- 
sistance and increased corrosion resistance. Some times it 
is expedient to use a die casting of the same metal as an 
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Aviation has been quick to take ad- 
vantage of Scovill’s ability to help a 
rapidly expanding industry increase 
production efficiency. Scovill’s ex- 
perience and modern metal work- 
ing equipment have been utilized to 
produce metal parts to order eco- 
nomically, to manufacture products 
complete, and to supply copper 


alloy Mill products in the form of 


sheet, rod, wire and tubing for 
customers to fabricate. 

Aluminum pressings for oil filters; 
Boots Self-Locking Nuts for air- 


craft Construction; cowl fasteners; 
parts for instruments, thermostatic 
and electrical devices; copper tub- 
ing; all made with the precision, 
lightness and strength demanded 
by aviation, give only a partial view 
of Scovill’s scope in serving indus- 
try in general. 

Scovill works in many metals 
for many industries. Drawn and 
stamped parts, metal assemblies, as 
well as completely finished parts 
ready for assembly, are produced 
from aluminum and steel as well as 


( Scovill, for many years a regular source of supply for the United States 
\ Government, is cooperating in every way to forward defense plans. |] 


will realize that delays are sometimes unavoidable and part of the price 


When deliveries are not as prompt as our customers desire we hope they 


paid for national defense. 


CARRY THE PAY-LOAD 


Me 


Photograph, courtesy American Airlines, Inc 


copper alloys. Turned and cold 
headed products, special screws, 
specially formed parts and products 
are results of Scovill’s versatility in 
manufacturing. Write for “‘Scovill 
Products,” to 65 Mill Street, Water- 
bury, Connecticut. 


' ‘Metal 
, ill 
MANUFACTURING COMPANY 
WATERBURY, CONN. 
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insert and cast around it to make a single casting. Die 
cast inserts of dissimilar metals are also used. 


Gears. Practically any type of gear tooth form can 
be die cast and numerous die cast gears are used. Usually 
die cast gears of zinc and aluminum base alloys are em- 
ployed for light mechanisms. Die cast spur and internal 
gear teeth must carry a slight draft and therefore re- 
quire a shaving operation or similar machining operation 
to enhance accuracy of the tooth elements. Bevel gears 
and some other forms of teeth are die cast as the ex- 
ternal or spur type and either may have the teeth 
shrouded on one side for strengthening. 
splined holes are also easy to die cast. 


Square or 
Worms or 
worm wheels are readily die cast although for precision 
gears of this type on which very smooth tooth surfaces 
are required, some machine work is necessary. 


Designing for Economical Polishing & Plat- 
ing. Considerable care should be exercised in the de- 
signing of die-castings which are to be polished and 
plated and full regard given to the effect of design on 
finishing costs. Deep square corners should be avoided 
as these tend to trap polishing compound and are hard 
to clean. General fillets should be incorporated. Sharp 
outer points should be avoided as such are apt to have 
deposits which are rough and brittle. Sharp edges tend to 
excessively wear polishing wheels. 

Deep recesses which can trap gas from the process 
of plating should be eliminated wherever possible as such 
places will not take a satisfactory plate resulting in poor 
appearance and failure of the finish. In designing hard- 
ware and similar parts which are required in large num- 
ber, design should be considered in regards to the use 
of automatic polishing machines which are now being 
used to a large extent. The part should be so designed 
that all surfaces are capable of being brought under at 
least one wheel of the polishing machine. 


FINISHING OF VARIOUS ALLOYS 


INC die-castings are finished in a variety of ways, 

both for decoration and protection against tarnish- 
ing. There are, however, many applications in which 
zinc die-castings are used in the natural or “‘as cast” 
state without any surface treatment. Such parts may be 
used for long periods of time without any effect on 
their utility. Surface oxidation of zinc castings may be 
greatly inhibited by the application of a short dip in cer- 
tain solutions of alkali metal chromates or di-chromate 
salts as frequently specified. 

The majority of zinc die-castings are enameled, 
japaned, lacquered or finished in a combination of elec- 
troplate and enamel. [hey may be enameled and high- 
lighted sections simply polished and the exposed zinc 
protected against tarnishing by the application of a coat 
of clear varnish. Realistic wood grain designs may be 
readily applied to die castings, as well as other novelty 
finishes of a great variety of color, design and texture. 
Crackle, crystal, opalescent, wrinkle, cobweb, suede, 
metal luster and other effects are possible. Many novel 
and attractive patterns may be obtained by combining 
some of the above finishes. For instance, a combination 
of a wrinkle or crackle finish topped with a flat top 
coat of a solid color gives a leather like appearance. 













Aluminum, gold or bronze enamels can be used in con- 
nection with a wrinkle finish to produce an attractive 
effect. A number of parts are finished in bright lustrous 
chromium for decorative trim. Dull or “Butler” 
chromium may also be used. 

Aluminum die-castings are most generally finished 
by polishing, enameling or anodically oxidizing and 
coloring. Polished aluminum die-castings retain their 
luster for long periods of time under ordinary atmos- 
pheric conditions. It is because of this property that most 
aluminum applications are finished simply by polishing 
and buffing to a high luster. Aluminum can be finished 
with the same organic and novelty finishes described 
under zinc. 

As a result of recent developments, it is now possible 
to electroplate aluminum and its alloys with same facil- 
ity and obtain durable electroplated coating as with 
other metals. Because of this, aluminum die-castings are 
now being electroplated especially where it is desired to 
match with plating of other assembled parts. 


Magnesium Alloys are quite stable in dry normal 
atmospheres but are subject to surface corrosion in cer- 
tain types of industrial atmosphere, hot humid atmos- 
pheres and atmospheres of the sea coast. Salt and acid 
solutions also corrode magnesium. For this reason most 
applications of magnesium are protected by some suitable 
organic coating. Protection and decoration can be ob- 
tained together by the selection of the proper paint mate- 
rials and application. A definite procedure of treatment 
of magnesium has been established which if followed will 
secure lasting protection to magnesium surfaces. Once 
the surface has been properly cleaned, chemically treated, 
and a good baked primer applied, any of the regular 
finishing enamels or novelty finishes may be used to 
produce final finishes with sales appeal and utility. 


EQUIREMENTS of a suitable die-casting alloy 

may be listed as: physical properties, permanence 
of properties and dimensions in service, fluidity, strength 
and ductility at elevated temperatures of casting, low 
liquid and solid shrinkage, machinability, finishing prop- 
erties, corrosion resistance, weight and cost. These alloys 
used in modern die-casting practice may be classified into 
six groups: tin, lead, zinc, aluminum, magnesium and 
copper base alloys. 
Tin and Lead Base Alloys represent only a small 
part of the total die-casting production, although for 
some uses these alloys are indispensable. Because of 
their corrosion resistance tin base alloys find some appli- 
cation on parts for soda fountains, milking machines, 
syrup pumps, dental appliances and surgical instruments. 
Tin base alloys (babbitt alloys) because of anti-frictional 
properties are used considerably for bearings. 

Lead base alloys are usually employed where a cheap 
non-corrosive metal is required and where strength and 
hardness and other mechanical properties are unimpor- 
tant. Also for parts which must withstand the action of 
strong mineral acids as in fire extinguishers and other 
chemical equipment are produced in lead base alloys. 
X-Ray equipment employ lead die castings because of 
the resistance lead offers to the passage of X-Rays. Thus 
two purposes are served. 

Zinc Base Alloy Die Castings are used in greater 
volume than any other, chiefly because of their relatively 
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PROPERTIES OF STANDARD ALUMINUM 
DIE CASTING ALLOYS 


Max.| Max.| 2.0 Lo 1) TO 11S 
Copper per cent 0.60 | 0.60 

5.0 | 12.0| 8.0 | 5.0 | 3.0 | Max. 
Silicon per cent 1.0 
Nickel per cent aos : Lie 

~ | Max.) Max.) Max.,; Max. Max.) Max. 
[ron per cent 20 | 20 | 20 1 28. 1235) 29 
lensile Strength 2900 33000 32000 32000/34000 29000 
Elongation in2in. | 3.5 15) L7 | 2.0 | 1.5 | 4.0 
Lmpact Strength 1.5 | 2.0 | 3.0 | 2.5 | 3.0 | 4.5_ 
Charpy 

Equivalent Specif. I\ V | XI | Vit} Xi) X00 
AS.T.M. B-85-33T 
S.A.E. 304 | 305 "| 307 | 312 


low cost, ease of casting, low die costs, and their phys- 
ical properties. The success of zinc base die castings, 
may be ascribed to the development of the high grade 
99.99 plus per cent minimum purity zinc. 

‘The standard zinc base alloys for die-castings are 
those covered by the American Society for Testing Mate- 
rials Tentative Specifications—B86-34T. In these 
specifications alloy X XI is composed essentially of 2.75 
per cent copper, 4 per cent aluminum, 0.04 per cent 
magnesium and remainder of zinc of the special high 
grade 99.99 plus per cent grade. Alloy XXIII has 
the same composition but without copper and alloy XXV 
the same but copper limited to | per cent. The XXI 
alloy possesses highest tensile strength and hardness, but 
is subject to greater loss of impact strength and ductility 
and greater change in dimensions upon aging than either 
of the other two alloys. This alloy is gradually being 
obsoleted in favor of the other two. 

Alloy XXIII shows the least change of dimensions 
and retains its original ductility even under the most 
severe conditions of exposure over long periods of time. 
Its tensile strength and hardness is lower than either the 
other two alloys. Alloy XXV with | per cent copper 
is intermediate between alloys XXI and XXIII. 
Aluminum alloys are used chiefly for their charac- 
teristic properties of: Low specific gravity or unit 
weight, high thermal and electrical conductivity, cor- 
rosion resistance, freedom from any dimensional changes, 
stability of properties at sub-normal temperatures and 
ability to hold a polished lustre for long periods of time. 

The standard aluminum die-casting alloys are essen- 
tially those covered by the American Society for ‘Test- 
ing Materials Specifications B-85-33T. These alloys 
may be classified into three main groups, (1) aluminum 
alloy containing copper as the major alloying element and 
in which the copper may be varied from 4 to 14 per 
cent, (2) aluminum alloy with silicon as the sole added 
element with the range of silicon from 5 to 12 per cent, 
(3) aluminum alloys containing both silicon and copper 
typified by the alloy 4 per cent copper 5 per cent silicon. 

The binary silicon aluminum alloys are characterized 
by excellent casting properties, good mechanical prop- 
erties and corrosion resistance. [he 5 per cent silicon 
aluminum alloy shows the maximum elongation and im- 
pact strengths but relatively low hardness. The 12 per 
cent silicon aluminum alloy shows high tensile strength 
and hardness but lower ductility. 


The copper containing alloys have fair casting and 


physical properties which vary with the copper content. 
Tensile strength and hardness increase directly and duc- 
tility inversely with the increase in copper content. The 
corrosion resistance of copper containing alloys is not as 
good as that of the silicon type alloy. 

Magnesium base die-castings, although com- 
paratively new, are being quite extensively used, espe- 
cially because of their most outstanding characteristic of 
extreme lightness. The average specific gravity of mag- 
nesium die-casting alloys is 1.80 equivalent to a unit 
weight of 0.066 lb. per cu. in. A saving of one-third 
of the weight can be accomplished by substituting mag- 
nesium for aluminum and three-fourths of the weight 
where steel or iron is replaced. 

Another important quality possessed by magnesium 
and its alloys is in machinability. Magnesium machines 
much faster and better than any other metal. Mag- 
nesium base alloys are easily adapted to the die-casting 
process. Magnesium die-castings are capable of the 
same dimensional accuracy, and other properties inherent 
in die-castings and because of the ultra lightness the cost 
per piece is low. 

Practically the same designs and casting conditions 
used in aluminum can be used for the die-casting of 
magnesium. However, the strength-weight ratio is in favor 
of the magnesium alloys. Unquestionably as magnesium 
die-castings become more known, numerous uses will sug- 
gest themselves for structural parts resulting in higher 
working speeds at lower running costs. 

The Standard Magnesium Base Alloys used for die- 
casting have the following characteristics. 








Alloy IT Alloy IIT 
Aluminum — “per cent sais | a7 
Manganese(Min.)percent 0.15 | £0.10. 
Zinc per cent ‘Max.—0.3 | 04—10 | 
Silicon so percent | Max.—0.3 ~ Max.—0.5 
Tensile Strength Ib. /sq.in. 27000 33000 — 
Yield Strength lb. /sq.in. 17000 | 21000 | 
Elongation (© in 2 in.) — 1 ee 
Brinell Hardness 30) 60 


Pressure die-casting of copper base alloys (brass) 
opens to industry a source of material capable of excep- 
tionally high strength, hardness, wear resistance, cor- 
rosion resistance with the accuracy, intricacy and econ- 
omy of the die-casting process. ‘These salient properties 
make brass die-castings suitable for many applications 
where other types of die-castings have not fitted. 

The nominal composition and physical properties of 
Standard Brass Die-Casting alloys are as follows: 
















Brass Brass Brass 
# | #A #5 
Copper per cent 65 81 80 
Zine per cent 34 14.75 10 
Silicon per cent | 1.25 5 
Manganese per cent | 
Aluminum per cent | 
Tensile Strength (Ib./sq. _ 
in. T0000 85000 105000 
Yield Strength (lb./sq. 
in. 35000 50000 70000 
Elongation (©; in 2 in. 25 10 5 
Brinell Hardness 120 — “70 0—OU|)—liC 2000S 
Specific Gravity 8.5 8.25 8.25 
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one-piece rotor 


_ indestructible, 


with windings centrifugally cast of 


SOLID COPPER is found only in Fair- 
banks-Morse Motors. 
It’s a rotor that does more than meet 
the tempo of today’s industrial needs 
. it sets a new standard of motor per- 
formance. For only in this rotor are the 


advantages of a one-piece winding com- 


bined with the advantages of copper. 
Copper has a high melting point 
(2000° 


and low thermal expansion. And so F-M 


F.)*, high electrical conductivity, 


Motors, with patented features available 
only in Copperspun rotors, better with- 
stand constant starting and reversing, 
give added years of dependable opera- 
tion, and minimize operating costs. 


*Aluminum melts at 1100° F. 


Worth your consideration are the advantages in your service of Fairbanks-Morse Motors 
with Copperspun rotors. Write Fairbanks, Morse & Co., Dept. B26, 600 South Michigan 
Ave., Chicago, Ill. Branches and service stations throughout the United States and Canada. 


Patented 


FAIRBANKS-MORSE G& 


DIESEL ENGINES 
PUMPS 


ELECTRICAL MACHINERY 
FAIRBANKS SCALES 


At bya ei + lei i 
. Cast of Copper / 


7915-EA40 162 


MOT 


RAILROAD EQUIPMENT 


WATER SYSTEMS FARM EQUIPMENT 


ORS 


WASHERS-IRONERS STOKERS 


AIR CONDITIONERS 





Built-In Circuit UNUSUAL HAIR-DRYER 


Continued from p. 55 


sor are assembled, they form one complete air-tight unit. 
This unit is suspended in the cylindrical base on two 


special types of pulleys. By using this form of construc- 
tion, the unit is made adjustable for height. It has an 
exceptionally smooth up and down action, requiring very 
little effort, and does not require any locking device as 
the unit is always in static balance. The tapes for the 
special pulley are attached to one leg of a three-legged 
bracket. The other two legs have fibre wheels on their 
ends which ride in two guide channels provided for the 
purpose. ‘This arrangement also allows for swinging the 
helmet through an arc of 180 deg. without disturbing 
the alignment of the pulley tapes. 


N INTERESTING feature of the electrical lay- 

out is that all wiring is confined to the moving 
unit, providing for trouble-free performance. Instead 
of the conventional heat control switch on the end of a 
cord, which the customer holds in her lap, we have 
provided a small switch located on the lower front edge 
of the helmet, easily accessible to the customer and 


, . operated by one hand only. The master switch con- 
for this small trolling both motor and heater element is located on 
1 kw Generator the back side of the helmet in the most convenient posi- 


it tion for an operator to use. To facilitate renewing of 
manufac turec a’ ~ age motor brushes, two fibre plugs are located in the com- 


NOVO ENGINE CO : pressor casing directly over the brush-holder screws. 


Removal of these two plugs, which keep the compressor 


— ~ Y casing airtight, gives direct access to the brush screws. 
7 | k aN k MAN NX Fibre is used to prevent possible electrical contact be- 
a 


tween brush-holder screw and compressor casing. 
a 6 e 4,ee The cylindrical body of this machine is rolled from 
Re-Cirds-it sheet steel and is scientifically sound-proofed. 


Fully Electro-Magnetic 


- _ 7" OCATED within the base, the compressor 
Single Pole —Two Pole —Three Pole J Se ae i 
\) consists of a single-stage fan driven by 
C 1 R Cc U IT R R E AK E R &, a }4 hp. motor. Rubber connector joins com- 
! 4d 4 ‘ pressor with chrome-plated tube (B) which 
conducts air to helmet. When assembled, the 
Sd ah sia . compressor, helmet and chrome tube form 
are most effective in protecting gener- ee se . ° ° ° . 
— = complete air-tight unit which is adjustable for 
ators for any specified current from 50 a . 
ee : A se | any desired height. 
milliamperes to 50 amperes. They open 
instantaneously on short circuits and 
dangerous overloads. However, their 
time delay feature permits harmless 
overloads of short duration such as 
heavy inrush current when starting. 
The two pole breaker shown here does 
double duty as it also acts as the gener- 
ating unit’s main switch. Heinemann 
Circuit Breakers are unaffected by 
. al . Send for 
ambient temperatures. They are fac- er 
° ° CATALOG 
tory calibrated, set, adjusted and her- ia 
o. 


metically sealed to prevent tampering. 
7 Showing Complete 


| Line 
HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. 


Fst. 1888 
99 PLUM STREET TRENTON, N. J. 
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TURBO was created to meet your 
demands for an insulation that 
would have the flexibility to withstand 


severe usage under all conditions for a 





life time . . . not merely for haphazard 
wiring insulation over a short period. 
The modern saturated sleeving and 
varnished tubing must have dielectric 
values and constants unrivalled, and an 
extremely low moisture absorption factor. 
It must have electro-chemical and hydro- 
static resistance, and inside impregnation 
for double protection. It must. . . well 
it must be TURBO, for TURBO has all 
the advantages that are musts! Specify 
TURBO—for more than insulation. 


Block Mica, Mica Plate & Products—Vornished Oil To 
Saturated Sleeving, Varnished Combric, Tapes, Cloths & Composites 


NEW RECORD CHANGER 


Continued from p. 68) 


The base is so designed that operating mechanisms, 
particularly driving parts, are not seen from above. This 
is accomplished by setting the turntable into a recess, the 
top being level with the surrounding edge. The base 
mounting plate is in line with modern methods and pro- 
cesses, being of die cast material. Die casting was se- 
lected for various reasons; first, that the appearance of 
the product could be made to the designers wishes; sec- 
ond, that accurate parts placement and simplification of 





| IEK-CAST base mounting plate assures 

maximum rigidity, thus permitting accurate 

mounting and adjustment of all moving parts. 

Complexity of required surfaces and elevations 
easily obtained by this process. 


construction could be accomplished; and last, but not 
least, that rigidity could be maintained. This means 
less change of accurate adjustments, less vibration, and 
also a more sturdy machine. These requirements are 
most advantageous where recording is an added feature, 
but they are definitely worth while accomplishing for 
general high-quality performance. 


NOTHING COMPLICATED HERE 


S FOR the simplicity of operation, one merely se- 
lects a group of records—up to sixteen 10 in., 
fourteen 12 in., or a mixed group of fifteen—and lays 
them on the three selector blades or record shelves. The 
lever is set to automatic, and the control button pressed, 
first half way until the turntable turns, which is about one 
or two seconds, and then all the way down. The changer 
then operates, giving music from 30 to 60 min., turning 
itself off after the last record and returning the pickup 
to its rest. When through playing, one merely picks 
up the whole stack of records from the turntable. No 
levers or blades have to be moved to remove records 
as the changer blades are hinged. Raising the stack of 
records automatically moves the changer blades out of 
the way. Any average record with some form of trip 
groove can be used, either eccentric or spiral, regardless 
of diameter. This is what is known as velocity trip 
action. It will trip the mechanism by means of a fast 
inward motion of from %» in. to 34¢ in. width follow- 
ing up-to-date phonograph practice. 
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MOLDING PLASTICS 9-01 


Characteristics, properties, uses and 
methods of fabrication of molding plas- 
tics. Treated according to thermosetting 
phenolics and ureas, and thermoplastic 
polystyrenes and cellulose acetates. Com- 
pression and injection or transfer molding 
processes explained. Plastics comparator 
serves as guide in determining the most 
suitable material. Bakelite Corp. 


FASTENER COSTS 9-02 


Cost analysis chart to determine the sav- 
ings possible by using preassembled lock 
washer and screw units. Study of cost 
comparisons using unassembled and pre- 
assembled fastener units, and other ad- 
vantages which help speed up production 
and improve product quality. Shakeproof 
Lock Washer Co. 


ALUMINUM ALLOYS — 2-03 


Aluminum ingot products classed as cast- 
ing alloys for use in permanent mold, 
sand- or die-casting, aluminum-rich alloys 
or hardeners, and aluminum and its al- 
loys for steel additions. General foundry 
principles, factors in casting design and 
description of alloys available in ingot 
form. Aluminum Co. of America. 


MANUAL CONTROL 2-04 


Heavy duty, manually-operated control 
switch suitable for operation by foot, 
knee, hand, elbow or other pressure 
source. Supplied in standard and light 
pressure models. Contact mechanism 
ratings given. General Control Co. 


BEARINGS 2-05 


Guide for the selection of the proper 
mounted unit or unmounted bearing for 
each class of service; load ratings; and 
pillow block information for light duty 
ball bearings, normal, standard, and heavy 
duty roller bearings which reduce fric- 
tion, prevent wear, increase accuracy, 
prolong machine life, reduce lubrication 
expense, and offer effective support for 
radial and thrust loads. Link-Belt Co. 


THERMOSWITCHES 2-06 


Air and immersion thermoswitches to 
which junction boxes have been attached 


FEBRUARY 1941 


NEW PRINTED MATTER -CATALOGS 


axe ae 


AND 


providing facility for attaching BX cable 
or conduit to a terminal block within a 
protective cover, thus adapting them to 
broader applications. General specifica- 
tions and list prices. Fenwal Inc. 


LAMP STARTER 2-07 


New and improved fluorescent lamp 
starter available in three sizes for use 
with 15 and 20, 30 and 40 and 100 watt 
lamps. Advantages and operating prin- 
ciple of this unit which assures accurate- 
ly-timed starting and restarting, longer 
lamp life and more economical perform- 
ance. Hygrade Sylvania Corp. 


INTEGRAL MOTORS 9-08 


Variety of types and sizes of motors for 
driving various power plant auxiliary 
units. Ranging from 1 hp. upwards, the 
more important ones are illustrated and 
described. Allis-Chalmers Mfg. Co. 


SPEED CONTROL 2-09 


Specific examples showing how produc- 
tive capacities of plants may be increased 
by equipping machines with variable 
speed control. In addition, three basic 
speed control units with the different de- 
signs available are included. Reeves Pul- 
ley Co. 


MOTOR BRUSHES 2-10 


Steps in the controlled manufacture of 
graphite, carbon and metal graphite 


ECHANICAL 


FTN aR 


Poa UO ESE HES 


Executives, product designers, engineers . . . all those responsible for product development . . . 
may promptly secure any of the items listed here. Simply check those desired and mail the card 


brushes from raw material to machine 
application. Classes and grades, applica- 
tions in a wide variety of fields, operat- 
ing curves, and installation and operating 
data. Morganite Brush Co., Inc. 


BEARING UNITS 9-11 


Complete line of pillow blocks, flange, 
take-up and cartridge units and hanger 
bearings which are pre-lubricated, self- 
aligning and feature the permanent cen- 
trifugal labyrinth seal which effectively 
keeps out dirt and retains lubricant. En- 
gineering data, load ratings, dimensions 
and typical applications.  Stephens- 
Adamson Mfg. Co. 


THERMOSTATS 9-12 


Accurate temperature controls for ovens, 
coffee urns, sterilizers and other ap- 
pliances. Covers construction capacities, 
types of dials, dimensions and specifica- 
tions. Data also on a hydraulic electric 
thermostat for inputs up to 1320 watts. 
Robertshaw Thermostat Co. 


MACHINED CASTINGS 92-13 


Current machining procedures with zinc 
alloy die castings. Offers data on drill- 
ing, tapping, threading, reaming, facing, 
turning and boring, milling, broaching and 
shaving, grinding and polishing; also on 
buffing, burnishing and tumbling, sawing, 
spinning, swaging, riveting, gear cutting, 
punching, filing and burning, bending and 
forming. New Jersey Zinc Co. 
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TIMING DEVICES 2-14 


Small, powerful, self-starting synchronous 
motor with emphasis upon its application 
to timing machines and clock movements. 
May be mounted in any position and is 
available in speeds of 1, 2, 4, 10, 25, 50 
and 60 rpm. Hansen Mfg. Co., Inc. 


SLEEVING, TUBING 2-15 


Sample board of representative standard 
sizes of flexible varnished oil tubing and 
saturated sleeving. Gives reasons why 
they provide adequate insulation of elec- 
trical conductors. Also complete list of 
sizes. William Brand & Co. 


SHEAVES 9-16 


New, improved sheaves fabricated from 
heavy gauge plate steel of uniform den- 
sity throughout feature lightness through 
grid-type steel construction, and increased 
strength and rigidity. Available in 150 
sizes, 3 to 18 in. pitch diam, 1 to 6 
grooves, to handle from 1 to 25 hp. Al- 
lis-Chalmers Mfg. Co. 


POWER DRIVES 9-17 


Variety of ac. and dc. motors, generators 
and motor-generators for a wide range 
of applications. Reviews construction 
features of each part. Janette Mfg. Co. 


BALL BEARINGS 9-18 


Dimensions, load ratings and mounting 
instructions for ball thrust bearings; also 
information on radial and double thrust 
ball bearings, and special ball thrust bear- 
ings. Installations and applications and 
suggestions for selecting the proper bear- 
ing. Auburn Ball Bearing Co. 


RADIO PARTS 9-19 


Line of radio, electrical and television 
parts and accessories, including among 
other items condensers, transmitting and 
receiving chokes, screws, washers, 
switches and sockets, coil forms, adapters 
and plugs, line filters, test leads, tubing, 
etc. Insuline Corp. of America. 


TIMER 9-20 


Precise and fully adjustable time cycle 
controller to regulate the sequence and 
duration of various operations involving 
temperature, pressure, humidity or com- 
binations of each in industrial process 
work. Taylor Instrument Co. 


SPEED CHANGERS 2-91 


Features, ratings and belt types, and 
available assembly forms of variable 
speed transmissions for machine tools 
and other applications. May be mounted 
in any position for either straight line 
or angle drive. Toledo Timer Co. 


REDUCTION DRIVE 2-29 


New, economical method of speed reduc- 
tion and control for driven speeds be- 
tween 11 and 215 rpm. Consists of a 
speed reduction unit and a primary V- 
or flat-belt drive. Operating character- 
istics and user advantages. American 
Pulley Co. 


OIL PRESSURE UNIT 9-93 


Self-contained unit for supplying lubri- 
cating oil at a uniform pressure. Cross- 
sectional view of complete unit, descrip- 
tion of features and specifications. Dura- 
metallic Corp. 


BEARINGS, SUPPORTS 2-24 


Ball and roller bearing transmission de- 
vices—pillow blocks, ball bearing hangers, 
flange housings and take-up boxes—for 
application in many fields. Available 
types and sizes; dimensional and load 
data. SKF Industries, Inc. 


FIBER GLASS 9-95 


How glass in its flexible, fibrous form is 
being used wherever electricity is gene- 
rated, transmitted or used, where heat is 
conserved, controlled or excluded, air is 
cleaned or conditioned, or where fabrics 
are needed to withstand heat, dampness 
or decay. Numerous examples are set 
forth. Owens-Corning Fiberglas Corp. 
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NON-MAGNETIC STEEL 2-26 


Uniform, high quality steel possessing 
low magnetic permeability, high electrical 
resistance and good machining qualities. 
Electrical and physical properties, work- 
ing and fabricating characteristics and 
applications. Jessop Steel Co. 


COG-BELT DRIVES 9-27 


Design and manufacture of cog-belts; ad- 
vantages of this type of drive; typical 
installations; revised hp. ratings. Also 
corresponding data on flat V-belt drives. 
Full application data with indications of 
performance to be expected under specific 
conditions. Dayton Rubber Mfg. Co. 


MICA INSULATION 2-28 


Clear, colorless, mica sheets possessing 
high dielectric and mechanical strength, 
great durability and resistance to high 
temperatures, oils and water, for use in 
electrical appliances and equipment to 
meet insulation requirements. New Eng- 
land Mica Co. 


STEEL SHAPES 9-99 


Drawings and data on circular steel 
shapes now available as standard items, 
without tool or die charges. Commercial 
Shearing & Stamping Co. 


PROTECTED MOTORS _ 2-30 


Five construction features of splash- 
proof motors which provide protection on 
applications where equipment is subjected 
to splashing or dripping liquids or is 
regularly washed. Master Electric Co. 


STANDARDS INDEX 2-31 


Annual index to A. S. T. M. standards 
contains information on 581 standards and 
371 tentative standards in effect as of De- 
cember 1940. Timely and easily used 
guide to all A. S. T. M. specifications, 
test methods, recommended practices or 
definitions on a specific subject. Amer- 
ican Society for Testing Materials. 


SNAP-SWITCH 2-32 


Sturdy, fast-acting snap-switch to reliably 
control either a light or heavy duty elec- 
tric circuit (up to 1% hp.) for long con- 
tinued operations. Full specifications in- 
dicated for types, ratings, dimensions, 
operating force and differential, plunger 
movement and overtravel. Minneapolis- 
Honeywell Regulator Co. 


BONDED METALS 2-33 


How costs may be reduced by using brass 
or copper coated materials in the develop- 
ment of complete products. Copper or 
brass bonded to base metals of zinc or 
steel are available in a wide variety of 
striped and crimped patterns, in sheets, 
coils-or round edge flat wire. American 
Nickeloid Co. 
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HIGH FREQUENCY ... An oscillator VIBRATION... A vibration testing machine eR aaa a Storage batteries delivering 
delivering frequencies from 100 to 1200 proves the ability of Dunco relays to with- any d-c voltage from 2 to 24 volts provide 
cycles supplies sufficient power output for stand specified vibration tests. Speeds up to for strenuous load tests. Inrush currents up to 
operating relay coil circuits at high frequen- 60 cycles per second at various amplitudes > amperes and continuous currents up to 
cies without reducing the applied voltage may be obtained with this test equipment. 250 amperes at 24 volts are obtainable 


ALTITUDE...A bell jor, vacuum pump SHOCK ...A shock testing device « HIGH-SPEED TIMING... Anoscilloscope 
ond altitude meter for simulating conditions the exacting Navy requirements Es 
ot altitudes as high as 30,000 feet enable a important test and enables Dunco to study 
study of contact action under such conditions. relay performance under abnormal conditions. 


and high-speed motion picture camera pro- 
vide a means of studying high-speed contact 

action which cannot be seen with the eye. 
used 


... but every DUNCO RELAY 
| is ust as carefully tested! 


Just as each Dunco aviation type relay or solenoid is 





ards 
and 
De- \j 



















2-32 }\ designed, constructed and tested for aviation’s exacting 
‘ably | requirements, so are Dunco industrial units specifically 
ens ! designed and tested for the specific conditions under 
con- which they are to operate. Only by such care to detail can 
s in- the utmost in relay dependability be obtained. Only as a 
sions, result of such care, could Dunco Relays have become 
sf | first choice of so many of the nation’s leading and most 
olis- discriminating users...Catalog on request... Dunco 
) Relay Engineering help at your service. 
2-33 A POPULAR NEW SENSITIVE RELAY 
brass Dunco Type oe Relays set new standards of performance 
elop- | in combining a high degree of eensitivity with fast, low- 
power operation. Unexcelled for use with sensitive con- 
; Sued trol units such as mercurial thermostats; for electronic 
= uses such as welding timers; burglar alarms operating 
_— from dry cells and many others. Write for details. 
, 
rican 
STRUTHERS DUNN, Inc. e 1321 Cherry Street, Philadelphia, Pa. 
LING 
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Bridgeport New Phosphor Bronze gives lifetime spring 
qualties to ‘Whisk-It” for the Schick Captain Dry Shaver. 


BRIDGEPORT 
NEW PHOSPHOR BRONZE 


GIVES SUPERIOR 
SPRING METAL QUALITIES 


@ In switch, contact, diaphragms, metal bellows and all other 
spring metal parts where a combination of fine workability, 
strong, tough durability, corrosion resistance and long-lasting 
spring qualities is specified, Bridgeport New Phosphor 
Bronze meets every requirement for precision, and quality 


manufacture. 


Each run of Bridgeport New Phosphor Bronze is carefully 


controlled throughout manufacture to insure this exceptional 


| 
i 
| 
| reliability. Engineered, tested, analyzed and produced under 
the most up-to-date and efficient mill conditions ...large bar 
methods of casting ...annealing in modern type furnaces 
| ... rolling on 4-high tandem mills... with expert handling 
and supervision guiding each step... Bridgeport New Phos- 
phor Bronze comes to your shop “Top-Quality” by every 


standard for smooth economical production. 


For details, ask Bridgeport's representative or write to 


Bridgeport direct. 





SMALL-TRAVEL SWITCHES 


(Continued from p. 43) 


the use of a two stage amplifier to allow the passage by 
the tube of sufficient current to operate a relay capable 
of handling 250 watts of non-inductive load. Such an 
amplifier may be used on other types of applications re- 
quiring even more delicate response as the optical system 
of the light source permits an adjustment of the slit to 
as fine a light beam as 0.001 in. 

Electronic precision control is employed in industrial 
applications for timing control of spot and seam welders. 
Such welders employ heavy electronic power tubes which 
conduct current only at such times as it is desired for 
the current to flow from the welding transformer to the 
work, that is, when actually making the weld. At 
determined intervals the tubes are caused to cease con- 
ducting thereby controlling the energy flow. 

Spot welding consists of applying the welding to spe- 
cific spots for a predetermined time. For some purposes 
these spots may be separated at intervals of two, three 
or four spots per inch while in others they are so closely 
spaced as to provide a continuously welded seam which 
will be water- or gas-tight. 

In this type of welding, two time factors are involved, 
that is, the spacing of the number of spots per inch and 
the length of time ‘‘on” and “‘off’’ of the flow of the 
welding current which determines the length of each indi- 
vidual spot. Such control necessitates the most accurate 
timing which is obtained through the use of elecronic 
control tubes that are readily adjustable by means of a 
variable resistor and which, when once set for any par- 
ticular job, will repeat and maintain the on and off 
periods at spacings and length of weldings with an ac- 
curacy of one cycle. While the accuracy of such tim- 
ing it at present most generally employed in connection 
with industrial welders, the same principles may also be 
employed wherever it is required that the current shall 
be applied at regular and accurate intervals of spacing 
and timing. 

A related discussion of super-sensitive relays is planned 
for an early issue. 

Prominent among the manufacturers of short-travel 
switches and precision controls, many of whom have as- 
sisted us in the preparation of this presentation are the 
following companies: Allied Control, Almo Manufac- 
turing, Electric Switch, Electronic Control, General 
Electric, Guardian Electric Manufacturing, Mercoid, 
Micro Switch, Minneapolis-Honeywell Regulator, Mu- 
Switch, Powrex Switch and Westinghouse. 
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markings consist of a capital letter of the alphabet fol- 
lowed by a subscript numeral. As shown in the table, 
the letter indicates the character or function of the wind- 
ing which is brought to the terminal. 

When explanatory notes are added to a diagram, 
they are usually numbered and grouped in one location 
on the sheet while the numbers which refer to the notes 
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Parker-Kalon’s Unequalled Quality-Control 
Laboratory eliminates the extra costs 
built up by “doubtful” screws 


Fastening devices cost little... 
when they work right. When they 
don’t, they cost plenty! The “Doubt- 
ful Few” 


a lot that won’t drive properly, or 


. the imperfect units in 


carry with them a 
high bill for extra time and labor, 
interrupted work and customer 
dissatisfaction. 


fail in service... 


To protect you against the cost- 


boosting “Doubtful Few”, the Parker- 


Kalon Quality-Control Laboratory 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 


was established. Without counterpart 
in the industry, it makes it possible 
to hold Parker-Kalon Hardened Self- 
tapping Screws, Socket Screws and 
other fastening devices to higher 
standards than ever before could be 
attained! 

Specify PARKER-KALON for fasten- 
ing devices that ALWAYs Work RIGHT 
AND Hotp Ticur. Send for folder and 
free samples. Parker-Kalon Corp.. 
198-200 Varick Street, New York. 


Qyuulity- PARKER-KALON 
Fastening Devices 
















COSTS NO MORE to ger 
this Parker-Kalon Quality-Control 
vagina: aaa gpa to : 
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\ HEN indi 


cating wir 
ing on a draw- 
ing, double- 
crosses and di- 
agonal lines are 
avoided and 
right-angleturns 
are held toa min- 
imum, Cross- 
overs are clearly 
distinguished 
from junctions 


are located at the proper points on the diagram. Some 
of the points covered by such notes are indicated in the 
following paragraph. 

Where a circuit is made up of several controllers 
which are connected to a three-phase line, it is sometimes 
necessary to add a note saying: “‘Phase-out L,, L. 
In a two-phase four- 
wire system, where L,; and L» are one phase and L., 
and L, the other phase, alternating current diagrams are 
drawn to show the four lines and contain a note that 
“for three-phase supply, L, and Ly, are connected to- 
gether."” On three-phase diagrams, it is often desirable 
to add a note stating: 


and L> between all controllers.” 


“If connection is made to a 
three-phase system, one line of which is grounded, make 
L.. the grounded line.” When more than one type of 
dc. motor is used with a controller, a note is added to 
read: ‘“‘When a compound motor is used, connect the 
series field into the circuit per dotted line.” If mechan- 
ical interlocks are used between contactors, but are not 
indicated on the diagram, a note may state which con- 
tactors are so interlocked. When limit switches and 
similar accessories are used with devices to which they 
are mechanically connected, a note should indicate the 
connection unless perfectly obvious. Optional parts, 
when indicated on the diagram should be marked by a 


“Tf used.” 


note saying: 


ASA STANDARD TERMINAL MARKINGS 
ROTATING APPARATUS 


Exclusive of Railway Motors 

ae BF, BF2 
"Brake ~ By. Be. Bz, ete. 
Brush on Commutator (Armature Ay, Ao, Az, ete. 
~*Brush on Collector Ring (Except d-c field) My, Mo, Ms, ete. 
Field (Commutating ae, ae ” ee 









Booster Field 




















Field (Series) S.. Se 
Field (Shunt F,, Fo 






Line a Pe ee ae 
“Resistance (Armature Ry, Re, Rs, ete. 
Resistance (Shunt Field) Vi, Va. Va, etc. 
ee "TT Ts, ete 


Equalizing Lead (equality sign) 


























TRANSFORMERS 


Winding Identification 


Winding No. 1] 








Lead Markings Winding Desig. 
~ Hh, He, Hs, ete. H Winding 
Winding No. 2 X;, Xs, Xs, Cte. —X Winding 
Winding No. 3 Y:, Yo, Y3,ete. | Y Winding 
Winding No.4 Zi, Zo, Zs, ete. Z Winding 
*For alternating current only. = le 
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Neutral Connection Terminal letter with subscript numeral 0) 


For secure fastenings quickly, Coleman 
Lamp & Stove Company depends on 
Parker-Kalon Self-tapping Screws 


Punch—run in the Screw .. . punch—run in the Screw 
... hour after hour, one floor furnace casing after another 
is quickly and securely assembled at the lowest possible 
cost. For Coleman, like so many thousands of other manu- 
facturers, relies on Parker-Kalon Self-tapping Screws. 
This company has learned how costly it is to take a chance 
on “doubtful serews”’—screws that look all right but of 
which a percentage fail to perform properly, slowing up 
production and making poor fastenings. 


Specify Parker-Kalon Self-tapping Serews on your next 
order and profit from the protection of Parker-Kalon’s 
famous Quality-Control. This high standard of manu- 
facture and inspection, maintained only by the origina- 
tors of the Self-tapping Screw. assures you of trouble- 
For free 
samples and recommendations, mail coupon with descrip- 
tion of assembly, to: Parker-Kalon Corporation, 198-200 


Varick Street. New York. N. Y. 


TYPES, SIZES, HEAD-STYLES 


FOR EVERY ASSEMBLY OF 
METAL OR PLASTICS 


free performance from every Screw you buy! 
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SEND FOR SAMPLES 
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cA Nation-Wide, Personalized 


MOLDING SERVICE 


PHENOLICS UREAS- CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 


Close collaboration is 
maintained because of 
the strategically lo- 
cated American Insu- 
lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,— you'll find AICO 
cooperative service thorough 
and reliable. 


AMERICAN INSULATOR CORP. 


Plant: New Freedom, Penna. 


SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 
CLEVELAND, DETROIT, LOS ANGELES, 
ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 


CLARE Type “F” 


Micro-switch ® Snap-action Contact 


RELAY 


Operates on a few milli- 
amperes — contacts carry 
10 amperes 110 V. a.c. 
Particularly adapted for 
machine control, motor 
and lamp loads, photo 
electric and similar appli- 





cations. 


ee 


LAWRENCE & LAMON AVES. - - CHICAGO 
18 EAST 26TH STREET 1b 3 aA oes 





Type AA EM LA 


Snap-action Contact 


RELAY 


c.P, CLARE & Ca. 


| Write for 
| 


. Clare Data 
For slightly heavier loads—con- Book and 
tacts rated 15 amperes 110 V. Catalog 


today. 
a.c. Operates on low coil cur- — 


rent and adaptable to similar 
applications. - 
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INFRA-RED HEATING 





Continued from p. 66 


housing of polished aluminum containing 6 reflectors and 
bulbs. This unit is mounted on a slide rod and pedestal 
and is adjustable for both height and angle. 

As previously mentioned, drying lamp tunnels do not 
require enclosures to conserve the heat, since there is 
practically no loss due to the speed with which radiant 
energy travels. Drafts, however, tend to decrease the 
temperature attained on the product and, while a certain 
amount of ventilation is necessary, the air flow in a tunnel 
should be only that necessary to keep the volatiles down 
to a low percentage. Accordingly, on units of circular 
cross-section, sheet steel or sheet aluminum is often placed 
back of the reflectors, particularly around the bottom 
part of the tunnel, to prevent strong convection currents 
from cooling the bottom of the work. Some installations 
are almost completely surrounded with sheet aluminum 
or sheet steel and have a small ventilator mounted on the 
top for the purpose of carrying off fumes. 


O FIXED rule can be applied for the installation 

and use of infra-red drying lamps. Two applica- 
tions which may appear to require the same drying time 
and temperature, may actually need entirely different 
treatments. [he thickness, mass, composition, color, tex- 
ture, moisture content, surface condition, etc., of the 
material being processed all have an influence on the 
speed and effectiveness of a drying lamp installation. 
Generally, for best and most uniform results. either a 


Westinghouse Electric ér Mfq. 


tr 





b pe tie filament infra-red lamps are 
available in several designs. Units (A) com- 
prise, left to right, 250 watt, 250 watt reflector 
type, 500 watt and 1000 watt lamps. Carbon 
filament lamps (B) are rated at 375 watts and 
500 watts respectively. Particularly convenient 
for trial installations, reflector type lamp (C), 
rated at 250 watts, has an internal aluminum 
reflecting surface. Maximum overall length 
is 61% in. C 


a. 

F 

“a AIR 
ty 
a 


— 


— 
a : 
EB 


Safety Electric Hvaqrade Svlvania 


ELECTRICAL 








MANUFACTURING 








“ 
/ 





rania 





ING 





HERE ARE FOUR REASONS WHY YOU SHOULD USE G-E 


DELTABESTON RANGE WIRE IN YOUR ELECTRICAL RANGES 


1. HIGH RESISTANCE TO HEAT— 
Deltabeston Range Wire is insulated with 
asbestos, purified by a painstaking, thorough 
process. The purified asbestos is ‘“‘felted”’ 
onto the conductor by a unique and patented 
method. The bond is tight—the conductor 
always concentrically covered. RESULT— 
an insulation able to resist high temperatures. 


2. CLEAN AND EASY STRIPPING— 
You can save time and help to cut costs with 
Deltabeston Range Wire. 


3. EASY TO HANDLE—Deltabeston 
Range Wire comes to you packed on non- 
returnable metal reels in individually rein- 
forced cartons. That's why it’s so easy to 
handle. This is an exclusive Deltabeston 
feature. 

4. OPTIONAL TYPES OF CONDUC- 
TORS—For your convenience, Deltabeston 
Range Wire is supplied with copper, nickel, 
or monel conductor. 

These 4 “WHY ’s” are highly important, but 
they don’t tell the complete story about G-E 
Deltabeston Range Wire. This bulletin does. 
Why don’t you send for a copy of it now? 


Just write to Section Y-1122, Appliance and Merchandise Department, 
General Electric Company, Bridgeport, Connecticut. 
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Accurate, Adjustable 
INTERVAL TIMING 


In manufacturing processes where accurate, 
interval timing is an important factor, this time 
switch can help you make savings in workmen’s 
time, reduce waste and spoilage, and increase 
product uniformity. 


WIDELY ADAPTABLE 

The Type TSA-10 is an automatic switch for the 
control of machines or processes where accurate 
timing is extremely important. It will provide 
time-delay opening or closing of a contact and 
then reset, or hold the contact closed (or open). 
It provides adjustable, automatic control of 
“Open” or “Closed” time, control of starting 
time, or of the interval of consecutive processes. 


TYPICAL APPLICATIONS 
This time switch can be used to control hydraulic 
presses, tire molds, plastics molds, photographic 


printing machines, paint mixers, signaling de- 
vices, and many other machines. 


For further information call the nearest G-E 
Office or write for bulletin GEA-1771. General 
Electric, Schenectady, N. Y. 


G-E TIME CONTROL DEVICES 


it 4 


General-purpose For interval tim- For cyclic tim- Electric time 
switch-—Send for ing—Send for ing—Send for meter—Send for 


GEA-1427 GEA-1771 GEA-2963 GEA-3299 
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\ QUIPPED with four 250 watt internal B 
reflector type infra-red lamps, portable dry- 
ing unit (A) is adjustable to any angle, and from 
floor level to a height of 72 in. Unit (B) employs 
13 carbon filament lamps mounted in standard 
reflector strip assemblies. 


flexible switching arrangement for the lamps or a variable 
speed conveyor is desirable in order to provide for pos- 
sible needed differences in treatment. 

Factors to be considered in designing a drying lamp 
tunnel for finishing applications include the cross-sectional 
dimensions, the wattage and spacing of the lamps and 
the length of the tunnel. The cross-sectional dimensions 
depend upon the shape of the largest product to be 
heated and on the distance of the lamps from the work. 
Generally, on large banks and tunnels where good energy 
distribution is possible, the mounting distance can vary 
anywhere from 6 to 18 in. The wattage and spacing 
of the lamps depend on the watts-per-sq.-in. required 
and also on the efficiency of the reflecting units employed. 
Ihe watts-per-sq.-in. can be found either by experiment 
or by means of charts furnished by infra-red lamp man- 
ufacturers. The mass, conduction properties, color and 
other characteristics of the material being treated all 
enter into the calculation. 

The spacing and location of the lamps also depend to 
a certain extent on the contours of the product. Infra- 
red rays cast a “‘shadow’’ which, although invisible, co- 
incides with the shadow cast by the visible light from 
the lamp. Hence, in order to obtain uniformity of heat- 


TYPES OF DRYING LAMP INSTALLATIONS 


Arrangement | 
of Lamps | Construction 





Best Suited For 








Flat Banks 


Tunnels 


Portable 
Units 


~ | Reflector strips mount-_ 


ed on flat steel frame- 
| work for horizontal or 
| vertical use. 


Flat sheet steel, 
wood parts, paper, 
etc. 








| Some types have reflec- 


| tor strips mounted on 

| flat or curved banks 
facing each other. 
Others have circular or 
U cross-section. 


Oil burner parts, 
cash registers, large 
motor armatures 
and similar parts 
requiring maximum 
concentration of 
energy. 








Single reflector or small 


| 
' reflector banks mount- 


ed on adjustable pedes- 
tal. Unit is generally on 


| casters for ease of 
| mounting. 


Small production 
jobs, baking and 
drying on touch- 
up repair work. 
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Because this new, heat-treatable 
High-Nickel Alloy does the 


best job at lowest cost 


) 
» 






An excellent example of the value of “Z” 
Nickel is this By-Pass Disconnect made by 
James R. Kearney Corp., St. Louis, Mo. 
Metal for springs in heavy outdoor equip- 
ment such as this, need something more than 
good spring properties. It needs, in addition, 
lasting resistance to corrosion by damp at- 
mospheres, especially for installations along 
” the sea coast. 
Kearney By-Pass Disconnect with porcelain housing for out- “Z” Nickel. the new heat-treatable high- 
door service. Belleville type washers used as nickel alloy, offers all of the necessary qual- 
springs are made of “Z” Nickel (see inset). ities...at low cost. It is a metal that every elec- 
trical manufacturer should investigate. Write 
for full technical information. Address: 


a 99 
. Z N j C K b L THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 
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Y-26 
HIGH HEAT MICA PLATE 
for Toasters, Dryers and 
other appliances having 
Exposed heating elements 
Completely resistant to the intermittent or continuous high oper- 
ating temveratures of heater elements, both Y-26 and Y-27 have 


proved their superb insulating efficiency and positive economy in 
a majority of the better known High Heat Appliances. 


If you are not benefiting by the use of these insulations in the 
appliances you manufacture, write us at once for test samples 
and more complete details. 


NEW ENGLAND MICA COMPANY 


INCORPORATED 
WALTHAM 


MASSACHUSETTS 


Y-27 


HIGH HEAT 
MICA PLATE 


for Flat Irons, Strip Heat- 
ers and other appliances 
having Enclosed heating 
elements. 











SPEED RANGES UP TO 16 TO 1 


AN ALL-ELECTRIC 


ADJUSTABLE-SPEED DRIVE 


FOR A-C. CIRCUITS 
SIZES—1 to 30 HP. 


+ 1 -ADJUSTABLE-SPEED MOTOR 


eS SES 













SPEED CHANGES 
L STOP START 


1. A DIRECT DRIVE. Fewer 
parts and less space be- mS 
cause the drive is direct | V6.9 


JUNCTION BOK 
—there's no intermediate ie Z i. ere alae 
speed-changing device. : SPEED 
— 7 B, CONTROL 
2. CONTROL— Within easy ° UNIT 


reach. There's nothing to 
limit convenience. Put 
speed adjuster and start- 
stop button inahandyspot 
and run a wire to them. 


3. FROM A-C. POWER CIR- | 
CUIT. The many advan- 
tages of this drive are 
made possible at a new 
low price by the "pack- ° 
aged" V¥S Speed Control 
Unit which is connected 
by three wires to a 3- 
phase a-c. power circuit. 


cs! 


ALSO— Quick stopping, reversing, safe 
speeds for threading, ample starting 
torque with smooth acceleration, speed 
setting. Get Bulletin 309 for details. 


RELIANCE ELECTRIC & ENGINEERING CO. 


1082 IVANHOE ROAD a * CLEVELAND, OHIO 
Sales Offices in Principal Cities 











Fostoria Pressed Steel 


L ORIZONTAL banks 
of infra-red lamps are 
suitable where require- 
ments call for a downward 
flow of radiant energy. 
Bank of 72 adjustable 
focus lamp units (A) takes 
8 min. to bake finish on 
jacket panels for oil burn- 
ers. Small bank (B) con- 
sisting of standard strip 
assemblies, offers extreme 
flexibility and ease of 
adjustment and is suitable 
for applications where 
floor space is limited. 





B Op-Al Electric &? Mifq 


ing on a product having irregular surfaces, the lamps 
should be arranged to avoid visible shadows. 

The length of the tunnel depends upon the time re- 
quired for drying and also on the production rate. 

Synthetic enamels, lacquers and synthetic lacquers are 
best suited for baking and drying by means of infra-red 
lamps. Ovjl paints and oleoresinous enamels can not be 
so rapidly baked under lamps since they require con- 
siderable oxidation in order to dry thoroughly. Because 
the energy absorbed depends to a large extent on the 
reflection factor of the finished surface, black and other 
dark finishes bake faster than whites and light colors. 

Among the companies active in the manufacture of 
infra-red drying lamps and equipment, and _ including 
those furnishing material for this article are: Fostoria 
Pressed Steel, General Electric, Edwin F. Guth, C. M. 
Hall Lamp, Hygrade Sylvania, Infra-Red Ray Devices, 
North American Electric Lamp, Op-Al Electric & Mfg., 
Safety Electric and Westinghouse Electric & Mfg. 


}' )R the less dif- 
ficult drying op- 
erations, vertical 
flat banks provide 
a simple method of 
installing a com- 
plete infra-red 
heating unit. Nest- 
ing of reflectors 
prevents loss of 
useful heat beams. 


Fostoria Pressed Steel 
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GOODBYE TO ADJUSTABLE 
> 

RESISTOR , 

HEADACHES 





This new Positive-Pressure Band 
recently developed for IRC Ad- 
justable Wire Wounds prevents 
oxidation and corrosion at point 
of contact and eliminates wire 
damage or breakage. Contact 
button is mounted on heat-resist- 
ant, constant-pressure stainless 
steel spring, spot-welded to band. 
Pressure does not vary. Band 
cannot be adjusted too tightly. 
Designed for high temperatures. 
Sample resistor and band gladly 
supplied to equipment manufac- 
turers or operating companies 
upon receipt of specifications. 
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Fit Traveling Companions 
For Your Product... 


Anywhere in the World 


Whether designed primarily for foreign or domes- 
tic use, most electrical products must be capable of 
performing dependably under a wide variety of 
atmospheric or climatic conditions. Moreover, of all 
electrical components, resistors are among the most 
likely to reflect the effects of intense heat, humidity, 
salt air or spray and other danger factors. 


The climate-proof cement coatings of IRC Power 
Wire Wound Resistors supply an easy and logical 
solution to the problems thus presented. Their 
dependability has been proved by leading users, 
over a period of more than seven years, in all parts 
of the world and under all operating conditions. 


These coatings are especially designed to guard 


against the most common cause of resistor failure — 
humidity. Their superiority in the salt water immersion test leaves 
no doubt of this. They dissipate heat rapidly—are rugged and 
crack-proof. Applied to the resistance windings at comparatively 
low temperatures, they cannot damage the wire as may happen 
where intense heat must be used. 


Available in three types for different classifications of use, the 
IRC Coatings provide the utmost protection when it is required, 
or pave the way for dependable economy when it is not. 


Sample resistors supplied to specifications. IRC Bulletins IV 
and IV-a gladly sent upon request. 


INTERNATIONAL RESISTANCE COMPANY 


a | 


Makers of Resistances in More Types, More Shapes, More Sizes Than Any Other Manufacturer in the World 


1941 
































































Reese ce Be 
OF POWER 


| ~=Solve YOUR motor prob- 
~~ lems with PILOT Motors! 
® Proved dependability and 
: reasonable prices. Frac- 
tional H.P. ratings from 
1/500th to 1/15th. 


Write TODAY for 
Bulletin ‘P-140."’ 


F. A. SMITH CORP. 


409 Davis St., ee N. ’. 





@ Modern motor and gene- 
rator designs are calling for 
higher and higher speeds. 
It is obvious that this would 
result in shorter life on the 
carbon brushes unless the 
ability of the brush to stand 
high speeds without undue 
wear is correspondingly in- 
creased. 
The Pure Carbon Company 
have kept in step with this 
development in motor and 
generator design and are 
prepared to supply brushes 
which will give satisfactory 
life under the most extreme 
conditions of high 
speed and consequent 
vibration. 





If you have a particular problem, 
drop us a line. Our engineers are 
al your disposal; no obligation. 


Bald CARBON COMPANY 


. MARYS, PENNSYLVANIA 





FULL-AUTOMATIC FREEZER 
(Continued from p. 46.) 


into the cabinet wall to indicate the actual temperatures 
These tempera- 
tures need not be the same, but one or more compart- 


maintained in different compartments. 


ments can be arranged, by setting of automatic controls 
and air shutters, first, to apply refrigeration for harden- 
ing purposes for a definite time sufficient to harden to 
the required degree and, thereafter, to maintain the re- 
quired temperature substantially constant without ex- 
cessive hardening or any tendency to permit softening 
of cream already hardened. 

Besides the thermostatic controls, which, of course, 
act on the refrigerating system and include a timing device 
for rapid hardening, there is also provided a set of 
dampers which can be adjusted manually to control air 
flow through each compartment and thereby vary the 
rate of cooling and the temperature therein. These 
dampers control the discharge of each of a series of 
blower rotors on a common motor driven shaft running 
from end to end of the cabinet, there being one rotor for 
each compartment to be cooled. The forced circulation 
of air results, of course, in a much more rapid heat 
transfer than if conduction and natural convection alone 
were relied upon and has resulted in reducing the time 
for hardening from about 15 to about 8 hr. This, of 
course, correspondingly increases capacity of the unit, 
besides adding to convenience by hardening over night 
batches normally needing about double this time. As 
only a slow air circulation is required, the current con- 
sumption of the blower motor is almost negligible. 

Controls of the hardening cabinet are so set that, at 
the end of the rapid hardening period, which is deter- 
mined by a clock setting at its start, the temperature auto- 
matically is allowed to rise to that needed in dispensing, 
and is maintained there instead of at the lower hardening 
temperature which it would require a greater current 
consumption to maintain. An accompanying wiring dia- 
gram shows how connections are made in a self-contained 
hardening unit having its own independent refrigeration. 





| EAR view of a portion of the freezer- 

hardener unit which makes use of a single 

refrigerating unit (left). The small motor at the 

lower right drives the blower rotor shaft through 
a pair of V-belts. 
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MICANITE ... SUPER MICANITE 
EMPIRE VARNISHED INSULATION 
LAMICOID LAMINATED PLASTICS 
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MICA. ..... 


rs the call 


with many insulations! 
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. As America’s new mechanized 
= Army equipment rumbles off the 
production line, spark plugs and 
electrical equipment must be sturdy and trouble- 
free—so they are Mica-insulated. 


In the air—delicate radio equipment must be 
unfailing as well as shielded from interference 
—with Lamicoid. And at sea—great motors 
and generators must pack maximum power in 
minimum space—so they are insulated with 
Super-Micanite. 


Mica is proud to play its part in 
furnishing these and a hundred 
more insulating accessories vital 
to the Preparedness Program. 
From actual fighting equipment 


















INSULATOR COMPANY 


to the machine tools and other machinery that 
produce it, products of Mica Insulator Company 
are speeding up mechanization by serving an 

unending variety of electrical 


~~ insulating requirements. 
~~ ©" In most cases, these materials are 
tee being furnished to our regular 
+ \SeF customers. To help them meet 


today’s new responsibilities, we 
have added to our productive facilities and 
gone on a full time schedule. In other words 
. . . doing everything possible to serve both 
old customers and new— promptly. 


Mica Insulator Company's products include:— Micanite and Super 
Micanite Built-up Mica Insulations in sheets, tapes, rods, cubes 
and molded shapes; Lamicoid laminated Bakelite for both elec- 
trical and mechanical applications; Empire Varnished Cloths, 
Tapes and Tubing; and a wide variety of other insulating materials. 


200 Warick St., New York; 542 South Dearborn St., Chicago: 
1276 West 3rd St., Cleveland. Birmingham, Boston, Cincinnat, 
Los Angeles, San Francisco, Seattle. Montreal, Toronto 
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FOR APPLICATIONS REQUIRING 
ONE OR MORE CONTACT OPERATIONS 
IN A TIMED SEQUENCE... 


EAGLE MULTIFLEX 


MULTIPLE CIRCUIT 
INSTANTANEOUS RESET TIMER 


FEATURES 


@ POSITIVE 
CLUTCH 


@ INSTAN- 
TANEOUS 
RESET 


@ LARGE 
CONTACT 
CAPACITY 


@ SYNCHRO- 
NOUS MOTOR 
DRIVEN 


@ INDEPEND- 
ENT CONTACT 
ADJUSTMENT 





Permits Independent Timing Adjustments 


The Multiflex is a synchronous motor driven reset timing relay especially designed 
| for applications requiring one or more contact operations in a timed sequence. 
Times each operation accurately, not only as to duration, but also to its time 
relation with other operations in the cycle. 


Application 


The ease with which the time settings of each circuit may be changed and the 
j many control arrangements which may be used to start the time cycle make the 
Multiflex the ideal timer for any manufacturing or process control system involving 
a timing interval. Its operation can be controlled by manually operated switches, 
start-stop buttons, limit switches, pressure switches, phota cell relay contacts and 
innumerable other control devices. 


CHRONOFLEX INSTANTANEOUS RESET TIMER: 
An ideal Reset Timer for Automatic Machine Control 
problems. Shows progress of cycle as time expires. 


Bulletin No. 266. 
| Send for MICROFLEX INSTANTANEOUS RESET TIMER: 
| , For those applications specifying a high degree of 
B | * accuracy. Timers are available for time intervals as short 
ulletin as 1,30 second or as long as 100 hours. Bulletin 


No. 255. 
N 960 MULTIFLEX RESET TIMER: For multiple circuit 
i Oo. applications. Circuits are independently adjusted on 
i individual calibrated scales to close and open at any 
time during the timing interval. Bulletin No. 260. 
FLEXOPULSE REPEATING CYCLE TIMER: Con- 


tinuously closes and opens an electric circuit | 
Ne ec. 
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SIGNAL CORPORATION 


FACTORY & GENERAL SALES OFFICE MOLINE, ILLINOIS 
Stat aS dai » » BOSTON, MASS. 





Nema Men Regarding 1941 Favorably 


Prospects for the electrical manufacturing industry for 1941, as 
viewed by members of the board of governors of Nema, indi- 
cate an increased volume of sales with profits not more than 
average due to the anticipated extension of taxation, and higher 
costs for raw material and labor. 

According to replies from the board of governors to a ques 
tionnaire sent out by President Shreve, the consensus on three 
major points is that: (1) Under the impact of the defense 
program, general business in 1941 will continue to see gains over 
the levels prevailing in 1940. Durable goods are expected 
to continue their upward swing, and the various branches of the 
electrical manufacturing industry will follow a trend at least 
equal to that of durable goods lines. The needs of industrials 
and utilities are envisioned as similar in that both will have to 
bear the brunt of the national defense program requirements 
which are expected to play so large a part in the electrical 
industry during the coming year. (2) Raw material and labor 
costs will be on the upgrade. However, in the opinion of the 
board, the efforts of business and government combined will be 
sufficient to keep these rises within bounds. (3) Counter to the 
expected upward trend in volume, the tax situation greatly be- 
clouds the prospects for profits. On the whole, profits are ex- 
pected to be quite moderate. 

Following is a summary of responses to specific questions: 

Basic Trend for Business in General. Approximately 
90 per cent of the members feel that business will show an upturn 
in 1941 over the level of 1940. None of the members think 
that the trend will be downward. Some expect this upturn to 
continue well into 1942, while others expect to see an upturn 
into 1943. Opinion varies concerning the extent of the advance. 
The defense program is the chief factor in this outlook and is 
deemed to be sufficient to warrant an upward trend despite any 
unsettling factors due to changing conditions in the international 
situation. However, the point is made that the recovery, as now 
getting under way, is artificial. 

Outlook for the Durable Goods Industry. The board is 
unanimous in expecting an improvement in the durable goods 
industries during 1941, replies varying only in the degree of their 
optimism. No one anticipates anything but capacity operations, 
with a strong likelihood that the outlook will continue excellent 
for “‘at least three years.” 

Outlook for the Electrical Manufacturing Industry in 
General. All members expect an improvement over last year. 
W. J. Donald, managing director of Nema, in his year-end 
report has forecast that the electrical manufacturing industry 
will run between 5 and 10 per cent ahead of the average of 
general business which is expected to rise about 10 per cent. 

Outlook for Particular Branches of the Electrical 
Manufacturing Industry. Replies to this question are based upon 
conditions peculiar to the particular branches discussed. Some 
members feel that their lines will run ahead of the experience 
of the electrical industry as a whole and also ahead of general 
business. Manufacturers of heavy apparatus, power equipment, 
electrical appliances, wire and cable, and control equipment all 
expect a busy year in 194]. 
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WE WANT 
HAMMERED EFFECTS 


aa, Ty) Ry a 
\8 A Rs dV PRS 
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.F 
a = ez HAMMERTONE, one of M & W’s new- 
~ est decorative finishes, was developed to 
meet that demand. 


Closely simulating hammered metalwork, Ham- 
mertone is available in silver, copper and other 
metallic effects. It may be used on all metal and 
bakelite products, from radios to novelties. It bakes 
in 1 hour at 250° F. to a smooth, lustrous, durable 
coating. 


Your product will be more salable with Ham- 
mertone finish because of the popularity of ham- 
mered effects. 


Maas and Waldstiin Co. MNiwatk-1-9. 


Branch Offices ond Waorehouses 1658 Carrell Ave, Chicege 1228 W. Pice Bivd., Les Angeles 


GEWUSEEEEME PIONEERS IN PROTECTION 





@ THE H-B RELAY, 
LISTED AND APPROVED BY THE 
RE-EXAMINATION SERVICE 
OF THE UNDERWRITERS 
LABORATORIES, INC. 


. IS DEPENDABLE! 


NO HUM 
NO CHATTER 


@ Only one moving part 


@ Mercury to mercury make 
and 


@ No exposed arc 


High speed opening and 
closing 


8 
@ Maintenance free 

@ Dust and corrosion proof 

@ 30 amp. 110 volt AC—20 


amp. 220 volt AC—5 amp. 
115 volt DC 
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All four elements of 
IMPERIAL'S _ business 
creed are essential to 
your complete satisfac- 
tion. We emphasize 
Quality here to illus- 
trate how conscien- 
tiously we live up to 
the ideals of our slogan. 


The Motor pictured above looks like a quality product, 
doesn't it? The all-steel frame and heavy bonnets are 
o “false front’ either. Bronze sleeve bearings and 
substantial windings inside are just as rugged as the 
exterior indicates. IMPERIAL engineers have designed 
“tough babies” like this (from 1 to 300 HP) for quiet 


operation, outstanding performance, and long life. 

We admit it's hard to get a new customer. . . but 
it is even harder to take a customer away from the 
Imperial Electric Company once he does business 
with us. 

What you can't see by looking at the Motor is the 
quality of the relationship between Imperial and those 
we do business with. Many of our customers have 
—_ with us more than 30 years and they know we live 

p to our business creed of QUAL- 


ITY—SERVICE— RIGHT PRICES— 
COURTEOUS TREATMENT.  } 


Manufacturers of Electric Motors and Generators, 
HP. to 300 HP. in all modifications 


AKRON, OHIO 
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Your Small Spring Orders 
are BIG BUSINESS here 





Your small orders for springs get individual 
treatment in this Small Order Department. 
Prices are based on costs in this department 
alone. No waste motion—no delays—whether 
your order calls for one or 200 springs any 
size—cold or hot wound. 


Try this service on your 
next small spring order 


Address SMALL ORDER Dept. 












Gibson 


SPRINGS 


William D. Gibson Co. 


ISION OF ASSOCIATED SPRING CORPORATION 


1800 CLYBOURN AVENUE, CHICAGO, ILL. 


Need for Modernization and Expansion in Utility and 
Industrial Properties. There is considerable variation of 
opinion as to whether or not either modernization or expansion 
of utility and industrial properties should or will occur. The 
view is expressed that “peace time operations do not warrant 
an expansion.” However, the majority are of the opinion that 
both modernization and expansion are desirable and will be 
undertaken to meet the needs of national defense. Moderniza- 
tion, rather than expansion, is stressed. 

New Financing by Utilities and Industrial Corpora- 
tions. Opinion in general is that new financing for industrials 
or for public utilities will still be dependent, to a very consider- 
able degree, upon the attitude of the government. Expectations 
seem to be for a considerable amount of re-financing. However, 
it is felt that this will be done through the government or in the 
form of senior securities. Thus, the outlook is “not very 
promising.” 

Raw Material Costs. Little change will occur in the cost 
of raw materials, is the opinion of the board members, and such 
change as may occur will tend to be upward. Mr. Donald has 
stated that in anticipation of material and skilled labor shortages, 
both government and business have cooperated in buying up 
various strategic and critical raw materials and it is expected 
that the proper allocation of these materials will keep prices 
within reason. 

Labor Supply and Labor Costs. That labor costs will 
tend to be upward is the unanimous belief of the members of 
the board, but their opinions vary as to the degree to which this 
rise will extend. Those who make a distinction between skilled 
and unskilled labor are of the opinion that unskilled labor will 
be sufficient, but that some stringency may occur in lines requir- 
ing skilled labor, even though it is recognized that this is being 
overcome to a considerable degree by stepping up training efforts 
to meet expected shortages. 

Profits. In this case, there is wide difference of opinion 
among the members as to the outlook for 1941. In general, the 
expectation is for an extremely busy year. However, profits are 
not expected to be more than average, and may possibly be rela- 
tively lower than they were in 1940. 

Effect of International Affairs on American Economic 
Conditions and the Electrical Manufacturing Industry 
in Particular. Answers to this question are extremely varied. 
All members who replied to this question indicate that our do- 
mestic affairs are intimately tied up with the international situa- 
tion. Some members feel that conditions abroad have the effect 
of “a shot in the arm,” but there are differences of opinion con- 
cerning the effect of a possible cessation of hostilities during 1941. 
Regardless of the immediate outcome abroad, however, defense 
requirements will insure a general increase in productive efforts 
during the coming year. 

Nema Business Development Activities. According to 
about 80 per cent of the members, Nema business development 
activities have been beneficial to the industry. The view is ex- 
pressed that much of the benefits of the business development 
program will tend to be buried under the impact of national 
defense. However, the opinion is also advanced that these bene- 
fits will be increasingly important during the coming year, although 


it is recognized that it will not be easy to measure this improve- 
ment quantitatively. 


Machine Tool Output Hits Peak 


Advancing 1.4 points to 96.8 of capacity, the machine tool in- 
dustry operating activity in December, based on payroll hours, 
equalled the record set in October, according to figures compiled 
by the National Machine Tool Builders Assn., and was 3.5 
ahead of December 1939. While the rate was the same as in 
October, capacity measure used in computing the index increased 
7.3 per cent from October to December and was 61.2 per cent 
over September 1939. Because the capacity expanded about 
50 per cent during the year, actual production was rising much 
more rapidly than the rate of operations advanced. 

Machine tool production in January 1940 was approximately 
$25,000,000 and advanced steadily throughout the year, with the 
exception of a slight decline in July, amounting to between $45,- 
000,000 and $50,000,000 in December. 

With the materialization of our national defense program, ma- 
chine tool export business is declining in importance relative to 
total orders and shipments. In 1939, 57 per cent of the dollar 
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Laboratory Standards . . . Precision 
DC and AC Portables . . . Instrument 
Transformers ... Sensitive Relays... 
DC, AC, and Thermo Switchboard 
Instruments...Specialized Test Equip- 
ment . . . Light Measurement and 
Control Devices... Exposure Meters 
... Aircraft Instruments . . . Electric 
Tachometers . . . Dial Thermometers. 


FOR OVER S52 YEARS 
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LEADERS IN 


against hazards... 


uncertainty ... chance 


\ two-ocean navy ... fifty thousand planes... 
millions for tanks and guns .. . these are the bul- 
warks America is building to free our future from 
hazard or chance. So industry rolls up its sleeves, 
in an “all-out” effort to produce these defense 
armaments on time ... while they still can prove 
effective. Shortly, every tool of industry will be 
“on the line”... and full, uninterrupted work 
output will be expected. All production hazards 

. all factors which might retard or interrupt 
the continuous, peak operations of machines and 
tools, must be eliminated. For when the workers 
of a nation must produce .. . tools must not fail 
them! In this “speed-up” program, with uninter- 
rupted work flow so vital, WESTON instruments 
continue in their accustomed role. For these are 
the bulwarks behind which fighters for vital pro- 
duction in laboratories, factories and power 
plants rout error, inefficiency and waste. These 
are the measurement standards which have 
earned industry's confidence as tools which will 
not fail! Weston Electrical Instrument Corp., 


582 Frelinghuysen Avenue, Newark, New Jersey. 


WBS TON 


instruments 
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OF LASTING ACCURACY 


j ro Simpson bridge type movement with soft 
iron pole pieces is your best guaranty that 
each Simpson instrument will stay accurate. 
For this finer, more rugged construction forms 
a rigid frame that holds the moving assembly 
always in proper position for permanent ac- 
curacy. 

In every detail you'll find evidence of the 
careful supervision, the painstaking design and 
craftsmanship that not only permits higher 
accuracy but that assures maintained accuracy 
—year after year. 


Yet this lasting accuracy costs no more than 
you'd pay for ordinary instruments, thanks to 
Simpson’s long experience and efficient mod- 
ern methods of instrument manufacture. Write 
for new literature which will show you in com- 
plete detail why Simpson Instruments have 
become so popular for both original equip- 
ment and production testing. 





HERE'S SOMETHING NEW 
IN TESTING INSTRUMENTS 


@ Simpson's new line of Micro-Testers — 
nine compact uniform-size testers —is ideal 
for portable work or to supplement panel 
instruments. Singly. or in combinations, 
they meet every testing problem. Their ad- 
vanced design is typified by Model 280, 
shown here —a multiple range ammeter that 
combines an indicating instrument with a 
current transformer yet sells for only $9.75 


SIMPSON ELECTRIC CO., 5200 Kinzie St., Chicago, Illinois 


SIMPSON 


INSTRUMENTS THAT Os ACCURATE 












value of orders obtained by American machine tool companies 
were received from foreign countries. Actual exports of machine 
tools in 1939, as reported by the Department of Commerce, 
amounted to $79,700,000, or about 40 per cent of total ship- 
ments which approximated $200,000,000. During 1940 foreign 
orders accounted for about 32 per cent of the total and during 
the last six months they were less than 20 per cent. Figures for 
the first ten months of 1940 indicated exports of $141,400,000, 
about 45 per cent of a total of $300,000,000. This larger per- 
centage of exports reflects the heavy bookings of 1939. 


Product Sales Show Seasonal Declines 


Washing Machines. Shipments in November were third 
highest in the industry's history for that month, totaling 100,787 
compared with 102,990 in November 1939 and 168,527 in Octo- 
ber 1940, declines of 2.1 and 40 per cent respectively, according 
to the American Washer and Ironer Manufacturers Assn. Ship- 
ments for 11 months in 1940 reached 1,460,192 against 1,355,986 
in the corresponding period of 1939, up 7.6 per cent. 

Ironers. November shipments aggregated 18,925, an ad- 
vance of 89.4 per cent over 9,990 shipped in November, 1939, 
but down 18.7 per cent from October shipments of 23,282. Total 
shipments through November amounted to 152,275, 32.1 per cent 
greater than the 115,239 shipments in the like 1939 period. 

Vacuum Cleaners. Industry sales for November totaled 
151,673, a gain of 6 per cent as compared with 142,845 units 
for November 1939. Report of the Vacuum Cleaner Manufac- 
turers Assn. indicated total shipments for January-November 
1,580,054 in comparison with 1,280,997 for the corresponding 
period of 1939, an increase of 23 per cent. 

Refrigerators. Domestic household units sold during Novem- 
ber amounted to 74,233 units compared with 51,258 in November 
1939, up 44.9 per cent, and 82,019 in October, decrease of 
9.5 per cent. Nema reports 2,421,390 units sold in the 11 
months since January 1940 against 1,733,630 during the 1! months 
of the previous year, gain of 39.6 per cent. 

Electric Ranges. Sales in November amounted to 25,248, 
up 32.6 per cent over the 1939 figure of 19,008, but down 27.3 
per cent from the 34,714 units sold in October 1940. Accord- 
ing to Nema, sales for the first 11 months of 1940 numbered 
379,613 while in the corresponding period of 1939 there were 
283,417, increase of 33.9 per cent. 

Oil Burners. Shipments for November totaled 24,199, up 
21 per cent from the November 1939 figure of 20,085 but lower 
by 40.2 per cent from October's 40,580 shipments, according to 
the Department of Commerce. Eleven months’ total reached 
247,697 in comparison with 201,730 the previous year, gain of 
22.8 per cent. 

Mechanical Stokers. Sales for the month of November 
amounted to 10,840 as compared with 8,491 in November 1939, 
increase of 27 per cent, and 25,503 in October 1940, off 57.6 
per cent. Department of Commerce sstatistics show that 1940 
sales through November, which amounted to 145,385, were 46.4 
per cent above sales for the corresponding period in 1939 which 
totaled 99,320. 


Research Promotes Prosperity 


Accelerate the trend toward expansion of industrial research to 
keep America at work after the defense emergency and thus pre- 
vent the recurrence of economic dislocation such as that which 
followed 1917-18 counsels Dr. Karl T. Compton, chairman of 
the National Assn. of Manufacturers’ advisory committee on 
research, and president of the Massachusetts Institute of Tech- 
nology. “The prosperity the production of armaments seems to 
produce is only a_pseudo-prosperity. Guns and planes and 
tanks, although essential now to national safety, are not wealth- 
creating machines,” says Dr. Compton in his report “2 Per Cent 
for Research.” “National defense orders are only a_ stimulant 
injected into industry's bloodstream, and the effects of the stim- 
ulant will wear off. We must prepare now for the time when 
the government ceases to order large quantities of armaments. We 
must originate now the products and processes which will keep 
our assembly lines busy after this emergency.” 

Charles E. Wilson, president of General Electric, in an 
address at a dinner marking the fortieth anniversary of the com- 
pany'’s research laboratory, likewise commented upon the rapid 
growth of industrial research during the past 20 years by stating: 
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DIVISION OF ASSOCIATED SPRING CORPORATION 


RAYMOND MFG. CO., CORRY, PA. 


ESSEX ENAMELED 
MAGNET WIRE 
HAS EXCEPTIONAL 
VARNISH RESISTANCE 


Let us suggest the specific type and kind of 
magnet wire best suited for your particular 
applications. Prompt service and deliveries. 


ESSEX WIRE CORP. 


MAGNET WIRE DIVISION 


FORT WAYNE WIRE INDIANA 
Sales Offices and Ware- $x Angeles — *Minneapolis — 
houses: *Atlanta— Boston — New York—*Philadelphia— 
*Chicago — Cleveland — Des || Propucts |} *St. Louis. (* Stocks carried.) 


Moines — *Detroit — *Los 
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WIRING IS FASTER 
WHEN THE PLIERS 


ARE KLEIN 


EFENSE production means maxi- 
D mum production! In times like these 
no production line can brook small 
time-wasting delays. That’s why the best 
in tools pays—why sO many manufac- 
turers see the pliers and cutters their 


workmen use are Kleins. The small “pre- 


Distributed 
Through mium” you pay for these quality tools is 
Jobbers more than offset by the service they give. 


Mathias & Sons 


3200 BELMONT AVENUE, CHICAGO 





“Before the last war industrial research employed less than 8,000 
persons. In 1938, the number had grown to 42,000 and 1,700 
companies were engaged in it... . The process of research and 
discovery is limited neither by years nor achievements nor future 
opportunity and it should not be limited by lack of widespread 
industrial support.” 


New Plants, Expansions 


General Electric Co. plans an expenditure of approxi- 
mately $400,000 for the expansion of its plastics department 
manufacturing facilities in Pittsfield, Mass., Meriden, Conn. and 
Lynn, Mass. Completion of the new two-story building in Pitts- 
field will permit the consolidation of all laboratory work, house 
the administrative offices of the department and enable the com- 
pany to adequately fulfill increasing orders for the U. S. Navy. 
At Meriden a new building will allow for the installation of more 
than 40 additional hot molding presses. The expansion will also 
include further modernization of the cold molding section. In- 
stallation of a new press at Lynn completes the program. 

Westinghouse Electric & Mfg. Co. has been awarded con- 
tract for the construction of four major buildings of the new 
$5,000,000 navy ordnance plant near Louisville, Ky., which it 
will operate under a leasing arrangement. Work is expected 
to get under way shortly with completion of the buildings scheduled 
for July. The plant will employ approximately 1,000 skilled 
workers and will operate principally as an assembly unit, receiving 
parts from other ordnance plants and manufacturers. As an- 
nounced by the Navy Department, the list of products for this 
plant will include mounts, turret items, gun slides, recoil mechan- 
isms, breech housings and breech blocks. Many of these parts 
will be manufactured at a $16,000,000 ordnance plant which 
Westinghouse will construct and operate for the navy at Canton, 
Ohio. This unit will include about the same number and types 
of buildings as the Louisville plant but will use more machine 
tools and employ twice as many workers, since it is designed 
primarily for machining of naval ordnance equipment. 

Construction of a $225,000 addition to the Westinghouse Cleve- 
land plant to provide more warehouse and manufacturing space 
is scheduled for completion by early summer. 

Warner & Swasey Co. (machine tools) has rented a build- 
ing of 43,000 sq. ft. in Cleveland for the assembly of turret 
lathes for Great Britain. 

SKF Industries, Inc. (ball and roller bearings) is erecting 
an addition of 56,200 sq. ft. of manufacturing floor space to plant 
No. 2 in Philadelphia as well as a two-story wing of 12,000 
sq. ft. to extend office facilities at plant No. 1. 

Pickering Products Corp. is now located at Grinnell and 
Erwin, Detroit, Mich. 

Weltronic Corp. has moved into a new plant on East Outer 
Drive, Detroit. 

Eicor, Inc., maker of dynamotors, small dc. motors, con- 
verters, etc., is now located in a larger plant at 1060 W. Adams 
St., Chicago. 

G-M Laboratories, Inc., is now located in its recently 
completed building at 4314-26 N. Knox Ave., Chicago. 

Doehler Die Casting Co. will build additions to its Potts- 
town, Pa., and Batavia, N. Y. plants to increase its facilities 
for the manufacture of zinc, aluminum, brass and magnesium 
alloy die castings. 

Standard Electrical Products Co., formerly in St. Paul, 
Minn., has moved to new and larger quarters at 417 First Ave. 
N., Minneapolis, Minn. 

Gisholt Machine Co. has announced the reopening of its 
Northern Works in Madison for the production of turret lathes. 
Work has started on reconditioning the building and it is planned 
to start operations by May 1. 

Pioneer Gen-E-Motor Corp. (power supply units) has 
doubled its plant area by the purchase of the former Grigsby- 
Grunow building at 5841 W. Dickens Ave., Chicago. 

Carter Motor Co. of Chicago has announced the acquisition 
of the Magmotor Police Radio Power Supply Division from the 
American Bosch Corp. of Springfield, Mass. 


Revere Offers Awards to Wage Earners 


Cash awards, totaling $10,000, for the best suggestions sub- 
mitted by workmen in the metal industry to aid in increasing 
the industrial output of plants engaged in supplying defense re- 
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: THAT SURPRISED EVEN ITS DESIGNERS 
} 
; OFFERS 4 DEFINITE 
. BENEFITS TO USERS 
™ 1. Reduced user's assembly cost (relays are 
ns pre-adjusted) 2. More reliable operation (con- 
ly tacts have heavy pressures—are self-cleaning) 
3. More positive action (armature restored by 

'$- 
wf leaf spring) 4. No overheating (coil is self pro- 
im | tecting). 
al You can enjoy these benefits. Write Dept. C. 
po for information. 
sas This decorative, smooth, non-kinkable chain is 
. | AN OFFER... made in sizes, metals and finishes that . have 
ec wide use with electrical products. Our engineer- 

Tellus(1) Yourproductoroper- : ; . ; 
si ation(2) Function and perform- ing department is at your service for develop- 

ance details (3) Whether chief f ie : : 
y- objective is improved perform- ing specific assemblies for your products. 

ance or reduced cost. We'll 
, send a helpful recommenda- 
jon tion, free. Write Dept. C. 
the | 

A 
AUTOMATIC @ ELECTRIC ieee 

im eee THE BEAD CHAIN MANUFACTURING CO 
, . : Sf THz 1 MANUFACTU YG CO. 
Ing 1033 West Van Buren Street, Chicago eae ; xs * 
re- + Reg. U.S. Pat. Off. 16 Mt. Grove St., Bridgeport, Conn. 
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THE OIL SEAL 
LV ANAS 


OIL 2 HEAT 


PATENTED 


i eo exclusive compound used in the sealing ring 
of a Garlock KLOZURE has those characteristics 
which are vital to a material whose function is to keep 
oil in and dirt out of a bearing; it is non-porous, non- 
abrasive, resilient, tough and durable—and it has 
unusual resistance to oil and heat. The KLOZURE 
Oil Seal is manufactured in a complete range of shaft 
and bore sizes, including Metric O. D.’s to fit bearing 
manufacturers’ standard bores. Write for catalog. 





THE GARLOCK PACKING CO. f “a 
PALMYRA, NEW YORK j | dtm d 

In Canada: The Garlock Packing Company Qi ¥ > \ 
of Canada Ltd., Montreal, Que. pou thllercromntearernn 





KLOZURE 





MEETINGS AHEAD 


February 17-21. National Electrical Manufacturers 
Assn. Mid-winter conference, Chicago, Ill. W. J. Don- 
ald, 155 East 44th St., New York, N. Y. 

March 3-7. American Society for Testing Mate- 
rials. Spring meeting, Washington, D. C. R. E. Hess, 
260 S. Broad St., Philadelphia, Pa. 

March 17-22. National Oil Burner Progress Ex- 
hibition and Convention. Sponsored by Oil Burner 
Institute, Philadelphia, Pa. C. F. Curtin, 30 Rockefeller 
Plaza, New York, N. Y. 


quirements, are being offered by C. Donald Dallas, president 
of Revere Copper and Brass, Inc. Mr. Dallas said, “Our 
immediate object in this is to tap the vast resources of skill and 
experience of American workmen which have been largely over- 
looked up to this time as far as any planned encouragement is 
concerned. Specifically, what we propose to do is to offer a 
series of cash awards for the best suggestions to aid in speeding 
up America’s industrial defense program submitted by foremen, 
sub-foremen and men at the bench in all branches of the American 
metal industry.” 


About People You Know 


John P. Rainbault  suc- 
ceeds Stuart M. Crocker as 
manager of the air conditioning 
and commercial _ refrigeration 
department of the General 
Electric Co. Mr. Rainbault 
joined G-E in 1930 as New 
York district manager of radio 
sales, was transferred to elec- 
tric clock sales activities in 
1931 and has been manager of 
this section in Bridgeport since 
1932. His headquarters now 
will be at the Bloomfield, N. J., 
plant of G-E. 

Alfred C. Sanger, who has been manager of the heating 
device and fan section of General Electric's appliance and mer- 





chandise department, now becomes manager of clock operations 
as well, upon announcement of the consolidation of the clock 
section with the heating device and fan section. R. O. Fickes 
has been appointed assistant to Mr. Sanger. 

John A. King, manager of manufacturing at the Harrison 
works of the RCA Mfg. Co. since 1938, has been named plant 
manager in charge of all operations. He is succeeded in his 
former post by Arlan S. Kelley who has been assistant man- 
ger of manufacturing since 1939. Dr. G. R. Shaw, manager 
of research and engineering, has been named to assist Mr. King 
in engineering management. 

Arthur W. Steudel has been appointed president of Sherwin- 
Williams Co. succeeding George A. Martin, now chairman of 
the board. Mr. Steudel, who has been with the company since 
1905, became vice president and general manager in 1937. E, E. 
Ware has been elected vice president and technical director. 

L. L. Lewis, vice president in charge of engineering at the 
Carrier Corp., has been elected president of the American So- 
ciety of Refrigerating Engineers. 

W. H. Feldmann, vice president in charge of sales at Electric 
Machinery Mfg. Co. since 1937, has been elected general manager. 

Homer B. West has been appointed manager of manufac- 
turing in the transformer division of Westinghouse Electric & 
Mfg. Co. at Sharon, Pa. He joined the company in 1919 and 
was transferred to the transformer engineering department two 
years later and since 1935 has been in charge of instrument and 
regulator engineering. 

A. R. Rutter has been appointed assistant manager of the 
engineering department of the Westinghouse meter division at 
Newark, N. J. He is succeeded in his former position as section 
engineer of watthour meters by T. D. Barnes, a meter engineer 
since 1926. 


Eugene R. Perry has been promoted to the position of 
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BARCOL 


SHADED-POLE INDUCTION 


MOTORS 
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. SOUND MOVIE PROJECTOR 
The Ampro Corporation says, motors are available in a great 
“The Barber-Colman motor is variety of types and sizes, and 
ii extremely rugged and depend- have found wide favor among 
; able and fully meets the re- manufacturers requiring dura- 
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=e industrial Ampro Model "XA’”. sheets on all Barcol Motors 
1on Barcol fractional - horsepower will be furnished on request. 
ral 
walt C 0 hl ' A | Y 
ew — 
a. ROCKFORD 
ee ee 
ec- 
in 
of 
nce 


3. NG UU Me VEG See) | 


Ae ae 


ons 
ock } 
ces 


son 
ant 
his 


ger 
ing 


of 


nce | 


the 
So- 


tric 


er. 
Mailed free to any felt user, this combination Application Chart 


j and Sample file-folder not only samples the 14 s.a.t. felt types. . . . It 
anc ; 


= also classifies approved felt uses throughout Industry. Contains the $.a.«. 


and 


specification tables, too. A valuable reference work (bound in standard file 


“= 


size) which makes your choice of the correct felt easy, in all applications 
the } where felt serves better. No obligation or sales follow-up. Write today. 


; at BOOTH FELT COMPANY, INC., 480 19th St., Brooklyn, N. Y., 732 Sherman St., Chicago, Ill. 
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All the fine engineering, design and craftsmanship 
you put into motors and other electrical equipment 
will not insure superior performance unless the 
quality of the materials themselves matches your 
engineering and manufacturing skill. Make sure 
of outstanding performance—use Newport Elec- 
trical Sheets, quality-proved through more than 
a score of years. 


Newport Electrical Sheets are 
made in sizes, gauges, and grades 
to meet all electrical requirements. 


EWPORT 


ELECTRICAL 
SHEETS €=3 


NEWPORT PRODUCTS—Hot Rolled Sheets—New- 
port Electrical Sheets—GOHI Pure lron-Copper Alloy 
Sheets—Globe Brand Galvanized Steel Sheets—GOHI 
Enameling Iron Sheets—KCB Copper Steel Sheets— 
Newport Long Terne Sheets—Newport Galvannealed 
and DeLuxe Metal Sheets. 






NEWPORT 
KENTUCKY 
ANDREWS PRODUCTS in Carbon and Alloy 
Steel: Bars * Plates & Universal Mill Plates 
Sheet Bars * Billets a Blooms 7 Slabs 
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POLYPHASE MOTORS 


Type P— 2 or 3 Phase, 60 cycle. 

Voltages— 110, 220, 440 and 550. 

Squirrel Cage Rotor, dynamically balanced. 
Normal torque, Constant speed, Ball bearings. 


Fully Enclosed. 


Plain barrel frame or rigid base for Floor, 
Sidewall or Ceiling mounting. 
Sizes—!5 and *, H.P. at 860 RPM. 

>, and 1 H.P. at 1150 RPM. 

1 and 1!) H.P. at 1750 RPM. 


1 and 1!) H.P. at 3500 RPM. 
Same sizes 50 cycle at 5/6 of above speeds. 
Odd voltages and cycles available. 
Shaft length and lead outlet to suit. 
A quiet running motor with minimum vibration. 


This motor would look well on your machine. 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Ave. Cleveland, Ohio 
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manager of engineering and superintendent of the Micarta works 
of Westinghouse at Trafford, Pa. 

James R. Weaver has been appointed manager of the gov- 
ernment ordnance plant to be built and operated by Westinghouse 
at Louisville, Ky. He has been associated with the company 
since 1915 and at the time of this appointment was director of 
equipment, inspection and test. R. V. Gavert, who served from 
1936 up to his present appointment as superintendent and man- 
ager of manufacturing at the Westinghouse Sharon plant, has 
been named manager of the Canton, Ohio ordnance plant. Both 
men are now included in the emergency products division. 

J. J. Nance has been elected a vice president of Easy Wash- 
ing Machine Corp. He was formerly vice president and general 
sales manager of the Delco-Frigidaire unit of General Motors. 

Arthur E. Allen has been elected chairman of the board 
of Landers, Frary & Clark (household appliances). He was 
employed by Westinghouse Electric & Mfg. Co. from 1902 until 
1917 and returned in 1919 as assistant sales manager. He served 
in this position until 1925 when he became a vice president of 
the Westinghouse Lamp Co., remaining in that capacity until 





A. E. ALLEN R. L. WHITE 


1933. At that time he returned to the parent company as vice 


president, remaining there until his resignation in 1938. Richard 
L. White, who joined Landers, Frary & Clark in 1923, has 
been elected president of the company retaining the office of 
treasurer to which he was named in 1928. He became a director 
in 1934. Bret C. Neece, vice president and general sales man- 
ager, has been made a director of the board. 

Joseph L. Trecker, vice president, and Francis J. Trecker, 
assistant chief engineer, Kearney & Trecker Corp., have been 
selected by the U. S. War Department as special advisers on 
“farming out” methods for national defense work. This move 
has been made to get the defense load spread as widely as pos- 
sible and to take advantage of the skills and machinery in many 
small shops which cannot, because of size or type of tools, handle 
prime contracts. 

Edward R. Godfrey succeeds Edward B. Newill as assistant 
general manager of Frigidaire division of General Motors Corp. 
Mason M. Roberts relinquishes his post as superintendent of the 
Moraine City plant to fill the vacancy left by Mr. Godfrey as 
head of Frigidaire’s manufacturing division. Mr. Roberts will 
be known as manager of plants and his assistant will be Russell 
V. Polen. George R. Auld, who has been superintendent 
of the company’s Taylor St. plant, has been made general super- 
intendent of a new plant Frigidaire is building to house opera- 
tions in connection with the government's defense program. Scott 
L. Davis becomes general superintendent of the Taylor St. plant 
and J. W. Krueger succeeds Mr. Roberts as general super- 
intendent of the Moraine City plant. 

W. Neal Gallagher, Automatic Washer Co., begins his 
fourth year as president of the American Washer and _ Ironer 
Manufacturers Assn.; Oscar Lenna, Blackstone Corp., has been 
elected first vice president for 1941, Walter K. Voss, Voss 
Bros. Mfg. Co., second vice president, H. A. Bumby, Barlow 
& Seelig Mfg. Co., third vice president, and Joseph R. Bohnen, 
executive secretary-treasurer 

W. R. Greenwood has been elected vice president and gen- 
eral sales manager of Pitney-Bowes Postage Meter Co. and 
John H. Pratt, Jr., vice president and plant manager. Mr. 
Greenwood joined the company in 1922 and became general 
sales manager of the Postage Meter Co. in 1927. He served 
as president of the Office Equipment Manufacturers Institute from 
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in food storage plants involves reliance 

° * upon the precise and uninterrupted 

F al j ure M i qj hn t functioning of contact points. A single 

failure might cause losses running high up 

Cost Thousands into the thousands and might well prove 

f to be disastrous. Ranco Inc., of Columbus, 

SS Ohio and New York, have used literally 

millions of Baker silver contacts for their 

temperature control devices and continue 

to use them. No better testimonial to their 

perfect reliability could be offered. We are 

ready to supply you with contacts of plat- 

inum, palladium, or any of their alloys; as 

well as silver, gold, or tungsten for either 

severe duty or for lighter work. Just tell 

us your requirements. We'll be glad to 
work with you. 


W h ere a ‘~ in q | e T HE automatic control of temperature 


BARKER & CO., INC. 


SMELTERS, REFINERS AND WORKERS OF PLATINUM, GOLD AND SILVER 


113 ASTOR ST., NEWARK, N. J. 





NEW YORK SAN FRANCISCO CHICAGO 
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First combination of 
automatic resetand . All Electric. 
BUZZER SIGNAL avail- . Synchronous Motor Driven. 


— for — ae . Fully automatic, including in- 
ee a ee stantaneous reset. 


SOLID AS A ROCK TTI Cte Gan nis aneiene 
Baking ovens. La Akl minutes. 


plating, vulcanizing: . Split-second Accuracy. 


ing. s ; ; 
ry ae i : a. ae | ate . Units available either for flush 
What Does This Mean to You? cna developing: or panel mounting. 


ing and exposure: 





iat Tre 
| | , : ime- Te Le bel 
What Do Good Castings Mean to puapnoamnte ys 
riod of light, heat, e'e en" 

You in Your Manufacturing? ee 


rocess where | 
* raters ec ibe 
What Do Solid Castings Mean to ote = 
Your Customers? Series BHR 
5’7x5"x234” in durable 


metal case; Load con- 
tact rating 750 watts, 


PRESSURE CASTINGS, INC. white FOR LATEST BULLETIN 


Zine and Aluminum Die Castings 


21500 St. Clair Ave.. Cleveland, Ohio 





109 EDISON PLACE, NEWARK, N.J. 
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* More than a catalog . . . this valuable reference book should be in the hands ‘of 
every plant executive who specifies or purchases Screws—Bolts—Nuts—Rivets, either 
standards from stock or specials to order. 


We say more than a catalog, because this book contains, in addition to complete 
technical and pricing data on standard Screws—Bolts—Nuts and Rivets, hundreds of 
true-to-product illustrations of special products. These ‘‘Special"’ Items tell at a glance, 
the scope of the ‘‘cold-upset"’ and “‘rolled-thread"’ process by which Central can produc: 
parts to simplify your assembly operations. Learn what is available. 


HOW TO GET IT FREE! ... It's easy . . . just write . . . your initials 


on your letterhead will do. No obligation. No cost. Your copy is waiting. Send for 
it today. 


CENTRAL SCREW COMPANY 


3519 SHIELDS AVENUE CHICAGO, ILLINOIS 


TIMING 
For Short Inferval Accuracy 


PHOTOSWITCH ELECTRONIC TIMER TYPE 115 





EXTENSIVELY USED ON — 


Injection Molding Machines 
X-Ray Apparatus 

Automatic Spraying Equipment 
Process Control 

Automatic Machine Tools 
Welding Equipment 

Automatic Ship Whistle Control 


A UNIVERSAL TIMER 


Six timing ranges including split second timing 
Instantaneous push button and sustaining contact control 
Accuracy with complete interchangeability 
Unlimited life guarantee 


Send for Bulletin 901 
Describing Photoswitch Timing Equipment 


PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR INDUSTRY 


PHOTOSWITCH INCORPORATED 
CAMBRIDGE e MASSACHUSETTS 


District offices in TP) all principal cities 








1935 to 1937. Mr. Pratt, who also joined the company in 1922, 
rose to the post of production manager in 1932 and plant man- 
ager in 1935, 


Leonard S. Parker has been named vice president in charge 
of operations for Skilsaw, Inc. He became associated with the 
organization in 1931 and was for a number of years superin- 
tendent of production. 

V. C. Knight has been appointed chief engineer of McCray 
Refrigerator Co., Kendallville, Ind., succeeding G. J. Hopkins 
who has resigned due to ill health. 

Charles S. Traer succeeds Ralph H. Norton as president 
of Acme Steel Co. Mr. Norton who began his association with 
Acme Steel in a production and engineering capacity in 1904, was 
president for 18 years and is now chairman of the board. Mr. 
Traer was formerly vice president in charge of production. 
Chester M. MacChesney has been named first vice president 
and secretary. 

A. H. d’Arcambal, consulting metallurgist of the Pratt & 
Whitney division of Niles-Bement-Pond Co., is the new presi- 
dent of the American Society of Tool Engineers. E. W. 
Dickett, proposal engineer of Sundstrand Machine Tool Co., 
and E, A. Rutzen, assistant factory manager of Evinrude Motor 
division of Outboard Marine and Mfg. Co., are first and second 
vice presidents. 

Frank B. Cliffe, an assistant comptroller of the General 
Electric Co. at Schenectady, has left for Washington to serve 
with the National Defense Advisory Commission. Mr. Cliffe 
has been with General Electric since 1920. 

Harry L. Erlicher, an employee of General Electric for 40 
years and purchasing agent since 1931, has been elected a vice 
president. He will continue to be in charge of the company’s 
purchasing activities. 


Fred R. Davis, advertis- 
ing space buyer for the General 
Electric Co. at Schenectady 
for 35 years and a founder of 
the Audit Bureau of Circula- 
tions in 1914, died recently at 
the age of 64 at his home in 
Schenectady after an illness of 
two years. In 1901 Mr. Davis 
entered the G-E organization 
as a test student and in 1902 
went to Fort Wayne, Ind., as 
publicity manager of the Fort 
Wayne Electric Co. In 1905 
he joined the advertising department in Schenectady. He served 
as a director of A. B. C. from the time of its founding until his 
death and since 1927 had also been first vice president. 





Covernment Places Defense Orders 


Among recent defense products and materials contracts awarded 

by the government are those which follow, as covering organiza 

tions active in the field of complete electrically energized products 

and also those supplying essential components for such products 

Amounts involved are shown in parenthesis in round thousands 

of dollars. 

Allis-Chalmers Mfg. Co. (34) Transmission assemblies and parts 

American Automatic Electric Sales Co. (259) Telephone equip- 
ment 

American Brass Co. (28) Ammunition; (163) Ammunition com- 
ponents; (44) Bronze and copper 

Automatic Temperature Control Co. (30) Valves 

Bendix Aviation Corp., Bendix Parts Div. (168) Maintenance 
parts 

Bendix Aviation Corp., Eclipse Aviation Div. (739) Starters; 
(34) Generators 

Bendix Aviation Corp., Eclipse Machine Div. (5,848) Artillery 
material ; (148) Ammunition 

Bendix Aviation Corp., Pioneer Instrument Div. (362) Octants 

Bendix Aviation Corp., Marine Div. (78) Fire control equipment 

Bishop Wire & Cable Corp. (63) Bucket cutting machines 

Bridgeport Brass Co. (53) Ammunition components; (86) Am- 
munition 

Bullard Co. (58) Mills 

Chase Brass & Copper Co. (715) Ammunition components 
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_ } : o CAPACITORS — D.O.JAMIES 


MAKERS OF ALL TYPES OF 
SPEED REDUCERS AND CUT GEARS 
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Two typical Aero- 
vox motor-starting 
capacitors widely 
used as replace- 
ments in servicing 
electric refrig- 
erators. 


Aerovox pioneered the high- 
capacity electrolytic capaci- 
tor for motor-starting functions. 
eral Aerovox has built up a plant 
sve | second to none for meeting 
liffe @ Of the millions of capaci- industrial requirements. Aero- 
' tors used for motor-starting in vox engineering is based on 

electric refrigerators, Aerovox years of close collaboration 
has supplied the major por- with motor manufacturers and 
vice tion. other users of capacitors. 
ny's 











Continuous Tooth 
Herringbone Reducer 
Single, Double or Triple 

Ratios 2 to 350:1 1! to 800 H. 


Heavy Duty 
Worm Gear Reducer 
Horizontal or Vertical Drive 
Ratios 6 to 65:1 '/, to 150 H. P. 











?. 





Submit your motor- 
starting or other 
capacitor prob- 
rtis- lems for engineer- 
eral ing aid, specifica- 
tady tions, quotations, 
samples. 
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y at Right Angle Spiral Bevel 
Planetary Reducer 
Horizontal or Vertical Drive 
Ratios 8 to 1200:1 % to 50 H. P. 
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Planetary Gear Reducer 
Horizontal or Vertical Drive 
Ratios 4 to 1200:| 34 to 75 H. P. 
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Right Angle Spiral Bevel 
Herringbone Reducer 
Ratios 6 to 45:1 2 to 250 H. P. 


Motorized Speed Reducer 
Horizontal or Vertical Drive 
Ratios 1.2 to 9:1 ¥, to 50 H. P. 
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Motorized 
Worm Gear Reducer 
Horizontal or Vertical Drive 
Ratios 6 to 65:1 '/” to 50 H. P, 







Motorized Speed Reducer 
Horizontal or Vertical Drive 
Ratios 4 to 1200:1 34 to 75 H. P 
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CATALOGS ARE AVAILABLE COVERING 
ALL TYPES OF SPEED REDUCERS 


D.O. JAMES MANUFACTURING COMPANY 
ESTABLISHED 1888 
1120 WEST MONROE STREET @ CHICAGO, ILLINOIS 
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For use over colored enamels 
Withstand Buffing 


Can be used directly on polished metals 


Tough and flexible 
| Impervious to atmospheric conditions 


Resistant to handling, buffing, 
| tarnishing and marring 


EGYPTIAN FINISHING LACQUERS are extremely 
durable and may be either air-dried or baked. 


| Ash for details 


THE EGYPTIAN LACQUER MANUFACTURING CO. 


ROCKEFELLER CENTER NEW YORK 


aia 


















ing machines 
Cincinnati Milling Machine & Cincinnati Grinders, Inc. 
Milling machines 


Cincinnati Gilbert Machine Tool Co. (28) Milling, boring, drill- 


(98) 


Colt’s Patent Fire Arms Mfg. Co. (348) Artillery material; 


(274) Small arms material 
Doehler Die Casting Co. (26) Nozzles and angle tubes; 
Elbow nozzles 
Electric Products Co. (100) Motor-generator sets 
Ex-Cell-O Corp. (1,669) Plant expansion 
Foote Gear & Machine Co. (1,940) Additional machinery 
General Cable Corp. (44) Cable 
General Ceramics Co. (25) Insulators 
General Electric Co. (241) Equipment for radio sets 
General Time Instruments Corp. (131) Clocks 
Gisholt Machine Co. (40) Lathes 
Globe Machine & Stamping Co. (491) Ammunition 


(41) 


Hanson-Van Winkle-Munning Co. (79) Motor-generator sets 


Hobart Mfg. Co. (51) Fire control equipment 
Holtzer-Cabot Electric Co. (25) Headsets 

Homi Signal Mfg. Corp. (71) Tuning units 
International Nickel Co. (277) Copper alloy nickel 
Leland-Giffords Co. (46) Drilling machines 

Landis Tool Co. (32) Grinding machines 

Lionel Corp. (33) Compasses; (117) Lookout alidades 
Narragansett Machine Co. (27) Small arms material 
National Acme Co. (1,971) Machines 

National Cash Register Co. (174) Ammunition 


Niles-Bement-Pond Co., Pratt & Whitney Div. (36) Gages 


Okonite Co. (28) Cable 

Pease Co. (38) Lamp assemblies 

Philadelphia Gear Works (71) Speed reducers 
RCA Mfg. Co. (123) Tubes; (594) Radio sets 
Reed-Prentice Corp. (25) Lathes 


Republic Steel Corp., Steel & Tubes Div. (95) Ammunition 


components 
Revere Copper & Brass., Inc., Baltimore Div. (361) Brass 
Riordan Machinery Co. (31) Milling machines 


Roebling’s Soas Co. (37) Shackles, clamps, etc.; (186) Jackstays, 


pendants, etc. 
Ryerson & Sons, Inc. (38) Artillery material 


Sciaky Corp. (89) Welding machines 


Scovill Mfg. Co. (3,780) Ammunition components 
Seneca Falls Machine Co. (35) Lathes 


Sperry Gyroscope Co. (38) Control, directional, bank and climb 


units; (61) Searchlight parts 


Square D Co., Kollsman Instrument Div. (95) Compass assem- 


blies 


Standard Electric Supply Co. (25) Electrical system extensions 


United Transformer Corp. (41) Coils 
Warner Electric Brake Mfg. Co. (26) Parts for brakes 
Warner & Swasey Co. (46) Lathes 


Westinghouse Elec. & Mfg. Co. (25) Motor-generator sets (16,- 


000) Ordnance plant (74) Turbo-generators 
Weston Electric Instrument Corp. (144) Thermo-indicators 
Worthington Pump & Machinery Co. (269) Plant expansion 


Worm Drive Back Geared 
FLEA POWER MOTORS 


110 VOLT 


AC, DC, or Universal 


Speedway Motors. 


are surprisingly inexpensive. 
Technical Service . . . state your problems, 


delivery dates. 


sold singly, in dozens or thousands. 
Write for Motor Sheets 

















Motorize your products or make them Automatic with 


Dependable 110V Miniature Motors . . . types that 
| — meet the requirements of a hundred different 
A. C., or Universal, 


D. C., eased or 
Sheleten “types, with or without back gears... 
speed or torque. Hundreds of thousands in use. 
Low Cost . . . produced in great numbers by modern 
volume production methods, these reliable little motors 


you our answer with prices, quotations and saelne 


Any quantity . . . | of 1,000,000 on short notice— 


SPEEDWAY MFG. CO. 
1828 So. 52nd Ave., Cicero, 
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CHECK LIST 

















ENGINEERING CONSULTATION 
CORRECT DESIGN 

CAREFUL PRODUCTION 
CLOSE INSPECTION 

RIGID ACCURACY 
TOP QUALITY 
DEPENDABLE SERVICE 
e cy, OW ULTIMATE cOsT 


} 7 RESPONSIBILITY 


PPLY FOR 
ONE SOURCE OF SU 
SPRINGS. WIREFORMS. STAMPINGS 
















New! Rapid! 


SHALLCROSS 


per cent 


LIMIT 
BRIDGE 


Easy to operate, 
requires no technical knowledge. 


Accurate! 


Tests and compares the resistance of coils, 
resistors from a fraction of an ohm to 10 
megohms or more. 


Built-in adjustable Resistance Standard. 
Built-in suspension galvanometer. 
+ 2—5— 10 — 15 — 20% 
or any other combination 


Write for Bulletin No. 144 — MA 


SHALLCROSS MANUFACTURING CO. 


Instruments » Resistors » Switches 


COLLINGDALE, PA. 
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ACCURATE 
= THESE are the things it 
pays to check before you 
buy springs. Actually, they 
are all part of Accurate's 
code of operations—highest 
quality and accuracy of 
product, backed by real 
service. That's what you're 
looking for! Why not get it? 








2 
Write Accurate today for your copy of 
the Accurate Handbook of Spring Data. 


unbreakable 
SIGHT GRAVITY 
NEEDLE VALVE 
ADJUSTMENT 
FEED OILER 


Oil flow may be adjusted as desired, or completely 
shut off by adjustable needle valve. Modern, stream- 


line, unbreakable bottle eliminates danger ofbroken 
glass in production. 


GitTs BEOS. MFG. (Co. 


1840 S. KILBOURN AVE. CHICAGO, ILL. 


30 years of oh cup 
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GENERAL MARIANO GUADALUPE VALLEJO 
HELPED ESTABLISH A STATE 


Born at Monterey in 1808, Gen- x 
eral Vallejo became a cadet at 15 


and throughout his colorful mili- => = SS 
tary career, used his influence to 


establish a settled social order 


and was a powerful agent in se- Pre & 
curing the submission of Califor- = TaD 

nia to the United States. He served * / 
in the constitutional convention ao 
and was elected to the first Senate 0; 


of California. ‘ A 





\ GENERAL INDUSTRIES 
har helped build < 
\ a Aaslics Frduitiy 


For many years, General Industries has taken 
a leading part in developing molded plastics. 
Our efficient methods, worked out in large 
scale production, have won wide recognition from 
many quarters. 


2 








Our factory is one of the most modernly equipped 
plastic molding plants in America, with highly 
efficient presses adapted to handle pieces of any 
type, size and shape. All operations are under one 
roof. We make our own molds and have a metal 
division for producing metal inserts. 


No matter how large or difficult the job, how ex- 
acting your specifications for accuracy, finish or 
delivery date, you can rely on our meeting your 
requirements at every point. 


Send us blue prints and indi- 
cate your monthly requirements. 


The GENERAL INDUSTRIES Co. 


Molded Plastics Division Olive & Taylor Sts., ELYRIA, OHIO 


PHONE OFFICE NEAREST YOU: CAMDEN, N.J., Phone Camden 2215 
CHICAGO, Phone Beverly 9361 « NEW YORK, Phone Longacre 5-4107 
DETROIT, Phone Madison 2146 « INDIANAPOLIS, Phone Lincoln 6317 
MILWAUKEE, Phone Daly 4057 « ELYRIA, Phone 2238 














ADERSHIP 


Bendix-Scintilla relies on WILCO AERALLOY! 


Matchless performance! Ab- 
solute dependability! That’s 
why you find WILCO AER- 
ALLOY Contact Points in 
Bendix-Scintilla Aircraft Mag- 
netos—the preferred magneto 
in every type of aircraft. 
Yetin the far-famed WILCO 
laboratories men of vision, 
integrity and experience con- 
tinue to pioneer—so WILCO 


WILCO 


contact points, already peer- 
less ... may be even better! 

Call on WILCO leadership 
for the solution of your con- 
tact or thermostatic bi- metal 
problem. Write for ‘Wilco 
Blue Book of Thermometals 
and Electrical Contacts.” 


The H. A. Wilson Co. 
105 Chestnut St., Newark, N. J. 
Br. Off.: Detroit, Mich, & Chicago, Il. 


ELECTRICAL 
CONTACTS 





PLATINGA .. . SULVER . .. 


SPECIAL ALLOYS . 


TUNGSTEN 





a Automatic 


ETRIK 





Model ’’D” Illustrated 


Pressure 


Metrik 
will save 
you money 


The Metrik™Model ‘D’ controller 
is a modern design, compact, double 
or single pole pressure switch 
specifically designed for use with 
motor actuated water systems and 
other low pressure equipment. 


FEATURES 
Heavy duty silver contacts. 
Unusually accessible for wiring. 
Thumb screw adjustment. 


Write for bulletin 


Pickering Products Corporation 


Grinnell at Erwin 


DAVIS 
ENGINEERING 
SERVICE 


Let Davis Engineers design and build 
Solenoids to your specific product require- 
ments. A superior product at low unit cost. 
Davis Service is your best bet for 1941. 


Try it on your next order. 


547 W. FULTON ST. 






YOUR 
PRODUCT 


Detroit, Mich. 


DAVIS 
MADE 
SOLENOID 












DEAN W.DAVIS & CO.,INC. 
CHICAGO, ILL. 


COILS FOR EVERY ELECTRICAL PURPOSE 


ELECTRICAL MANUFACTURING 


SWITCH 
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MOTORS 


Tailored to fit your Needs 
















ANY times a motor with standard wind- 
M ings is not the best motor for the job. 
Or a change in frame design or size means 
a better application to your product. 


Peerless is equipped to handle large or 
small orders of any special design that 
will give you maximum motor efficiency, 


y! 


i. | trouble-free operation and minimum 
on- upkeep. Send us your motor problems. 
“om 47 years of building motors have given 
” | Peerless engineers experience in meeting 
any motor problem. 
: i. 
1yst3 LT Tae AAA (HR) 
TEN WARREN, OHIO 


H Dats For Time Delay Flexibility 



















eer : 
ie METERS FOR DEPENDABILITY AGASTAT 
able ACCURACY —STYLING qn *> 
with 
and UNAFFECTED BY DUST e Here's the instantaneous recy- 
DIRT OR TEMPERATURE cling unit that solves delay control 
problems with greater accuracy 
ts. . wider flexibility. Making 
1g. available many timing effects 
nt. MGS 1d 0 with circuit combinations, the 
FOR DELAY INCREASE Agastat introduces a delay when 
n , the circuit is either opened or 
closed. Used extensively in indus- 
PUR Y/itisknown 
Mich. AC OR DC CURRENT ee 
accuracy and 
performance. 
Write today 
is ready to meet them wherever electrical meters are used. EFFECTS POSSIBLE bulletin N-4 


DeJur Dependability is assured under all operating conditions, because 
twenty years of precision manufacturing experience stands behind the 
name DeJur-Amsco. Meter Accuracy, that safeguards your equipment 
and meets the exacting requirements of your customers, is a watchword 
with DeJur-Amsco — always maintained within close tolerances by 
precise laboratory methods of control. You will also find DeJur-Amsco 
design and production facilities are geared to flexibility in Styling. 


and see how 
the Agastat 
Jes Ah dae Le Veale facilitates in- 


TYPE CONTACTS tricate control 
requirements. 


a ECAUSE your modern manufacturing methods demand new high 
standards in Dependability, Accuracy and Styling, DeJur-Amsco 





Whatever your meter requirements — whether industrial, electrical, 
PA «| or aircraft, DeJur-Amsco is prepared to meet them precisely, eco- 
nomically — and promptly. Wire or write your specifications today. 





PM bite Nm cyt 


ACCUMULATOR CO. 


| ee ee ELIZABETH Ean ih le NSH la Bel 
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and improve your heated product with 


CHROMALOX 


ELECTRIC HEATING UNITS 


Searching for new ideas and 
methods for your heated industrial 
or domestic product? It may pay 
you to make a thorough check on 
the Chromalox Line of electric 
heating units. 


Here, amongst a wide variety of 
units, you may find just the one 
you need. Chromalox units include 
immersion heaters, cartridge units, 
ring units, strip heaters and many 
others—all in various sizes and 
capacities. There may be one for 
you! 

If you are out to simplify your 
product’s production, enhance its 
performance, increase consumer 
acceptance, take this step now! 

COME TO CHROMALOX EN- 
GINEERS FOR COOPERATION 
in your design problems. Just send 
a blueprint or drawing of your 
product, along with details as to 
performance required. Our staff 
of experienced electric heat special- 
ists will investigate and recom- 
mend the correct unit. There is no 
obligation to this. The service is 
open to any accredited manu- 
facturer. 


Ring Unit 





Every Engineer will want “The 
Chromalox Book of Electric Heat” 
64 pages of handy reference for every 
manufacturer of heating products. 
Write for your copy today. 





ee 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT. 


Name Baas tad .... Position —.. 
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Look at it from the | 
DESIGN angle 













toy if 
60¢ |\ 


FOR preczston TIMING APPLICATIONS 


@ Available in a diversity of speeds to meet your voltage, 

frequency and torque requirements, Haydon timing motors are 

compact and easily mounted. Self-starting, synchronous, com- 

plete with oil-sealed gear trains. Output shafts are double bear- 

ing equipped; back lash held to a minimum. Particularly adapt- 

able for industrial clocks, time switches, recording instruments, 
etc. Write today for descriptive data; no obligation. 


FOR PERFORMANCE, SPECIFY HAYDON 


HAYDON MANUFACTURING CO., INC. 


ele TISa CME Get attal| 
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Once your product is in your customer's hands, its 
performance and your reputation can be at the mercy 
of a small spring! Why not be sure such little big 
things are well made? Because of long experience 
and improved methods, Peck Service offers you this 
peace of mind, and at no extra cost. Let's get 
acquainted. Send for 


Technical Spring Treatise 


which gives the engineering story of springs and how 
to order them. Catalog will be included. Please 
write on your letter head. 


Dn 


— 


¥ 
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UNAFFECTED BY OILS, ACIDS OR OTHER SOLVENTS . . . 


Consider Brandywine Fibre for your next job. The adequate Brandywine facilities 
are fully described in Data Book L-12. If you do your own fabricating Brandywine 
Fibre Tubing is available in standard lengths or by the foot .. . It is amazingly 
economical. Write today for your data book samples and quotations; no 


BRANDYWINE FIBRE PRODUCTS COMPANY 


1402 Walnut Street 


1 | sevens 


Your Product is “On Its Own” 


PECK SPRINGS 
AND SCREW MACHINE PARTS 























BRANDYWINE FIBRE 


Non-crystallizing even under severe vibration, this 
remarkable hard vulcanized fibre material actually im- 
proves with age. It is unaffected by ordinary temperature 
changes and possesses all the dielectric and tensil advan- 
tages required in present day engineering and production 


Wilmington Delaware 





SPURS WORMS 





SPIRALS ; RATCHETS 


SEGMENTS 





SPIRAL GEARS like these can “go haywire in a 
hurry” if they are not ‘right’... .Being right or wrong 
is the big difference between being IN or OUT 
of the ‘know-how’. Buy yours from SPECIALISTS 


such as— 


Made to order only No stock No catalog 


Gear Specialties 


oO 


i Cc. ¢@ 3 
CoM wee 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 2650 W. Medill Ave. Phone Humboldt 3482 
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THIS HOME 
MOLDED OF PLASTICS makes an Idea Bank 


Molded Plastics gave it color that is attractive and finish that 
is permanent. 


Molded Plastics insured exact reproduction of minute details so 
important to its appearance. 


Molded Plastics brought decided economies in its production 
costs. 
Maybe Molded Plastics can do as 


much or more for your product. 


CHICAGO MOLDED 
PRODUCTS CORP. 


1024 NO. KOLMAR AVE. * CHICAGO, ILL. 


Molders of all Plastic_Materials by compression and injection methods. 


MERCOID CONTROLS 


Designed to automatically regulate 


electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of .contacts. 
They operate indefinitely without deterioration. 
Mercoid switches are recommended wherever 
dependable service is an essential requirement. 





Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 


Name 


Address 
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SPECIALIZING in “SPECIALS” 





HEN NEXT you need fastening devices requiring special 
heads, threads or body shapes — and need them in a hurry 
— put the job up to PROGRESSIVE. Our “specials” department 
is geared to produce made-to-order parts, such as those illus- 
trated, with time-saving speed — and to undeviating high 
standards of uniformity, thread accuracy and great tensile 
strength. Submit samples or specifications for quotations. 
In addition to the cold upset manufacture of special fasten- 
ings, PROGRESSIVE is prepared to supply from stock all the 
standard Machine Screws and Nuts. Rivets and 
CaM) Studs supplied on special order. Catalog gladly 
Ney sent on request. Address: 


PROGRESSIVE MFG. CO. 


rr a ee ge i ee 2 gem fee i SS 





SPECIAL MOTORS 


Designed for each application. 





Also Rotary- 
Motor- Converters. 
Generators Frequency- 
Dynamotors. Changers. 


Send us your problem. We can help you. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 





COILS 





A competent and experienced 
organization devoted to the 
design and manufacture of 
coil windings. 

Paper interlayer sections — 
form wound and bobbin 
wound coils. 

| Equipped for prompt produc- 
| tion on quantity orsmall orders. 


ei a j N. Dinion, Pres. & Gen.- Mgr. 
MAGNETIC amen COMPANY Shige and Butler Streets 





EPRESENTATIV ON, PENNA 
W. A. JORDAN aes SALES CO. GILBERT GISLASON A.J.LOEB SALES CO. 
295 Madison Ave., . H. Fryburg) 82 St. Paul St., 1836 Euclid Ave., 
New York, N. Y. a2 Cherry St., Rochester, N. Y. Cleveland, Ohio 


Philadelohia, Pa. 
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epend on Paragon 


mea. eel 


DEPENDABLE CONTROL 


























DEPENDABLE, split-second 
accuracy is provided in 
hundreds of perfected models 
of Paragon Time Delay Relays 
and Interval Timers. Operated 
by powerful self-starting syn- 





cial 

wry chronous motors operating at 

ea: slow speed, they reliably time 

“8 and control precision ma- 

oa ' chines and equipment. Ef- 

en- ficient models are available MISFITS IN 
the for every built-in or surface- 

a mounted application. Write KY T E E L 


for latest Bulletins. ARE NOT SO 


FUNNY 





— 
_ 


PARAGON ELECTRIC COMPANY 


Builders of Control Instruments since 1905 
37 WEST VAN BUREN ST., CHICAGO, ILLINOIS 


HEADQUARTERS FOR CMP stew FITS vour 
RELAYS —2\ \ 





A OB: 








Why make one general purpose strip steel 
x serve for all your needs? Most products can 
XY be fabricated easier and better if steel is 

selected having the best characteristics for each particular job. 
\ Then, too, the made-to-measure steel will generally show 


\ interesting savings in the cost of the finished product. 





rters. 


— CMP Service helps to make this savings possible. By pro- 


ducing cold rolled strip in a wide variety of qualities designed 
for a great number of applications, there is quickly available 
to you the right steel for your product. The CMP highly 
specialized organization will gladly help you fit your produc- 
tion need most advantageously. Profit by requesting a CMP 
representative to call. Let us analyze your problem and 
present recommendations for your consideration. 







\. ih r 


See ec Se REO ai 


@ ANNUNCIATORS @ INDICATING DEVICES @ LIQUID FLOW DEVICES FOR FAST ACTION — The MP c erativ rganizati i 
@ BELLS, HORNS, CHIMES and MISC. EQUIPMENT @ SIGNALLING SYSTEMS—ALL TYPES cone a ee a Coe Cc cerns ben oo tale = 
. } an executive right at the plant. Large stocks of CMP Strip in 


regular carbon and spring steel analyses and tempers in various 
“ Let Sherman Quote 


finishes and sizes are ready for quick shipment. 
You on TERMINALS! 


We make all kinds of terminals and can Ld] Wa 





- supply you with whatever you require. 4 i +s . 
he ' Write for Trade Bulletin 13, and quotation \ Se 
° . . eee ar ew 1s 

covering your specific needs. Ta ee Ed] two sides. Blued Finish 
a H.B. SHERMAN MFG. CO. 4 a —both sides. Sand 
. Battle Creek, Michigan Zo Blasted Finish—one or 
=“ two sides. 
ers. 
igr. . 
reets WLP 
he t 
co. COLD METAL PROCESS CO. 
e., 


YOUNGSTOWN - OHIG 
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SAVE MONEY on DIE costs 
BY BRANDING on PLASTICS ! 


Use Blank Stock Molded Parts—Knobs—Hand les 
— Dials—etc., with this Low-Cost Method! 






*%& Here's real money-saving news for manufacturers. Use more blank 
stock molded parts. Let Rogan Brothers BRAND in the lettering or marking. 
Enables you to use the same type of unit in any number of places by a 
simple change in markings. Find out how this deep relief branding process 
permanently fuses with your plastic materials—clearly—sharply—easy to 
read. Finest lettering and graduations will not scratch or rub off. 


SAVE too, on specially molded plastics, molding expense and extra 
ae S die costs by BRANDING AFTER MOLDING on your special jobs 
THE COIL FORM z ; . = - Changes in lettering or marking do not require making new dies when Rogan’s 
THAT MEETS oe a Sad special branding process is used. Ideal for Plaskon, Bakelite, Durez and 
SPACE LIMITS -— : eel other materials. Get full details today. No cost or obligation. Write. 


AND COSTS LESS 
ROGAN BROTHERS 


180 N. Wacker Drive, Chicago, Illinois 






By using a low cost Precision Bobbin for the 
coil in this midget motor, The Master Electric 


Com hipped not only a decided space 

inlaid i-ahanaai’ . colin problem HAV E YO U T R E D T H E N EW 

as well. ' “ 
Precision Bobbins are extremely flexible in +> LSCO LU G 2 


application—so much so that manufacturers of j SS ‘ 
fractional horsepower motors find that their use a Epo > Built For 
enables them to design their products to meet Overloads! 
practically every requirement. 
; THE NEW DESIGN—AS PASSED BY THE UN- 
itis Tanmmnnneinnns ani DERWRITERS’ LABORATORIES MAY 1, 1940. 


cision Bobbins. They will help you to reduce WRITE FOR SAMPLES AND NEW CATALOG 
the size of your coils and make your products TODAY. NO OBLIGATION. 


smaller without sacrificing power output. 1LSCO COPPER TUBE & PRODUCTS, INC. 
They'll add another sell- 5629 Madison Road, Cincinnati, Ohio 


ing point of improved 
performance. 





























3 Types of Bobbins — 


ROUND 
From % core 
to practically any 







Investigate the many 


THE HILLIARD SINGLE- 
REVOLUTION CLUTCH 


. An automatic clutch for intermittent 
and positive drive. 

| Especially valuable for cutting or 
| punching operations, packaging ma- 
» chinery, etc. 

| Simple trip makes it suitable for me- 
chanical, electrical or manual control. 


advantages of Precision 
Bobbins for your products. 
Samples to your specifica- 
tions and requirements 
submitted without obliga- 
tion. Write today! 





SQUARE 
Practically any 
size 
REC- 
TANGULAR 


or a combination 
of the above 


(Patents Pending) 


Write for booklet giving full information 


THERE’S A HILLIARD CLUTCH FOR EVERY JOB 


PRE C | S | t ea TUBE C 0. | OVER-RUNNING ... FRICTION ... SINGLE REVOLUTION ... SLIP ... SPECIAL 
EC ART Tn Shiel ae CHICAGO, iLL. | THE HILLIARD CORPORATION 


106 WEST 4TH ST. ELMIRA, N. Y. 
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FREE TRIAL 
OFFER 


Without obligation, you 
can prove the worth of the 
E-Z Lever Wire Stripper on 
your’own work. Take ad- 
vantage of our 10-DAY 
FREE TRIAL on our try 
before you buy plan. 


a 
Write for 
Circulars and 





Particulars 
a 


THIS patented, E-Z Wire Stripper— Bench Model—is the only 
side lever wire stripper on the market which strips wire with a 
} DIRECT PULL ACTION. It leaves the wire absolutely straight—no 
bends, no scratches, no nicks, no mars. 
It is a sturdy and efficient machine for rapid production. It auto- 
matically grips, strips and releases wire, working as fast as the operator 
can feed the machine. 
Designed to do quality work on a quantity basis on all types of insulated 
wire from one-half inch outside diameter down to the very finest wire. 


Pyramid makes a Wire Stripper for every need: Colonial; E-Z 
Foot Pedal; Mastercraft Foot Pedal; Side Lever; Overhand 
» Lever; and Hand Wire Strippers. 


PYRAMID PRODUCTS COMPANY 
UL MTL o CHICAGO, ILL. 


| BRASS endvthicker 
Sn 1/16th inch to 
| BRONZE-COPPER tin comme 
| PHOSPHOR BRONZE ~ 
J 
.. 





NICKEL SILVER ww coaren 
BERYLLIUM COPPER Comms AND 


STRIPS 


THE BALTIMORE BRASS CO. 


1205 WICOMICO ST. BALTIMORE, MD. 


HARD .e TOUGH e RUGGED 


nbutilion 
} FOR ELECTRIC HEATING APPLIANCES 
os ANY SIZE _ ANY SHAPE 
SS y 
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ne- 
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HEATING ELEMENT INSULATION 


THE LOUTHAN MANUFACTURING COMPANY 
NEW YORK EAST LIVERPOOL, OHI LOS ANGELES 
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GET GREATER PRECISION | 
AND BETTER RESULTS IN } 
HEATING THESE MATERIALS 





Taew 3 Sta-Warms are typical of the wide 
range of models, types, sizes and shapes avail- 
able to solve your compound heating prob- 
lems. If a standard model will not do the job 
100%, Sta-Warm engineers will be glad to 
develop a ‘‘tailor-made"’, Sta-Warm, engi- 
neered right into your production plan. . . 
The way to find out is to write today for 
complete details. 





A 100-gal. rectangular wax heater, with selec- 
tive thermostatic control—100° to 500° F.— 
Ideal for wax impregnating and similar jobs. 


Wax Heater & Pourer—2 qt. to 25 gal. sizes; 
thermostat control to suit; complete melting; 
heated, non-freeze outlets; single or dual syn- 
chronized outlets; pouring by drops or stream. 


> 
A 50 gal. circular 
heater — variable 


thermostatic control 
(100° to 600° F.). 
Motor-driven = agi- 
tator. Heated out- 
et, side or bottom. 
Steel, copper, 
Monel, stainless, 
glass or porcelain- 
lined tanks. 





Ravenna, 0. 


STA-WARM ELEC. CO., 565 N. Chestnut St., Non-clog outlets 


COMPLETE EQUIPMENT for Heating, 
Pouring, Conveying, Applying Compounds 





Solder 
Adhesives 


Chemicals 


Waxes 
Compounds 
Korogel 
' 


Korolac 


Pitch 


Asphalt 
Paraffin 

Oils 
Resins 


Marine Glue 


Paint 


BY USING 
THESE 

STA-WARM 
FEATURES 


Economical 
Electric 


“Dry” Heat 


No Oil, Steam, 
Water Coils 














Uniform 
Heating; 
Sides & Bottom 


Low Heat 
Concentration 


Accurate 
Thermostati 
control—Fixed 
or Selective 


Heated, 


Non-freeze, 







No cold spots; 
carbonization; 
fire hazards 










(Ut 1) SPECIFICATIONS 


R DESIGNED-IN POWER APPLICATIONS 





Alternating current motors are identified in the ‘Current 


SINGLE PHASE MOTORS 


2—Split-phase 
3—Resistance-start 
4—Reactor-start 
5—Capacitor-start 


6—Capacitor (condenser) 


7—Series 
8—Repulsion 


9—Compensated repulsion 


10—Repulsion-start induction 


11—Repulsion induction 





POLYPHASE INDUCTION MOTORS 
12—Squirrel Cage 


a—Normal torque, normal starting current 


b—Normal torque, low starting current 


c—High torque, low starting current. 


d—High slip. 


e—Low starting torque, normal starting current. 


column, by the following key: 


f—Low starting torque, low starting current. 


13—W ound rotor (slip ring) 
14—High cycle 
15—Synchronous 
16—Shaded pole 


SPECIAL PURPOSE MOTORS 


17—Two-power motors 


18—Torque motors (reversing-duty cycle) 


VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in ‘‘Low Voltage" column. 
MOUNTING .. . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 


MOTOR 


MANUFACTURER 





HORSE- 
POWER 





For complete ad- 
of 
panies listed refer 
**Motors,”’ 


dresses com- 


to 





in w 
Classified Index = 
section of this issue S 
= 
Alliance Mfg. Co. x 
x 
Baldor Elec. Co. 
Barber-Colman Co x 
xX 
Black & Decker 
Elec. Co. 
Bodine Elec. Co. 
(Frames Interchangeable 
Century Elec. Co 
Wool yarn for bearing 
Delco Appliance Div., x 
G. M. Sales Corp. x 
xX 


Delco Products, 
Div. G. M. Corp. 


Dumore Co. 
(Two-power & 
switches built-in) 


rever 


ing 








Eicor, Inc. . 


Electric Specialty Co. 


Fairbanks, Morse & Co. 


General Electric Co x 
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——Y0U DO KNOW—— 


alt 


when you consult us! 


The knowledge of the properties and uses of Felt we have 
acquired during the past seventy years—the benefit of 
this vast experience—is yours. Give us the opportunity 
to consult and advise with you as to the precise Felt you 
require for a given purpose... check with us to learn if a 
certain type or-grade of Felt has solved a problem similar 
to yours for some other company. You will then be 
getting all that we have to offer you... all that we want 
to give you. 


— 
Felt is a material of a thousand uses .. . it is the most 

efficient and the most economical material for limitless 

applications provided the proper felt is used. 

Engineers, purchasing agents and other executives who 
have availed themselves of American Felt Company 
Service will tell you that it has been beneficial. The 
obligation is always ours. 


American Felt 
Company 


TRADE MARK 


General Offices: GLENVILLE, CONN. 
Plants at Glenville, Conn., Newburgh, N. Y., Franklin, Mass., and Detroit, Mich. 
“A FELT FOR EVERY PURPOSE...A STANDARD FOR EVERY FELT” 


MCGILL -Zezctler 


THE IDEAL SWITCH 
FOR FAN CONTROL 


Here is a switch that is not limited 
to one control but can be adapted 


to meet several other variations. 
Controls various speeds of F-HP 
mctors. Rated at 6 Amps., 125 volts. 
© Circuit Diameter 15”. Mounting Nipple 
Sesten-Puraticl ¥,” long, q 2” diameter. Circuit 
Control: Line 1, Off; Line 2, Off 

and Repeat. 


MSGILL JA MANUFACTURING CO. 


eH Coes te tae hari D) VALPARAISO, INDIANA 











Leach 
REF Relay 


Glazed #196 AlSiMag 
insulation. 
Pure silver contacts. 
Heat-treated and nickel- 
plated beryllium copper 
pole pieces. 
Can be supplied with 
third pole center, either 
normally-open, normally 
closed, or doubie-throw. 
Cushioned top contacts 
can be supplied when 
specified. 
All circuits are above 
ground. 
Either AC or DC input, 
as required. 
Ideal for low power radio transmitters, such as police cars, aircraft, etc. Write for 
descriptive literature. 

LEACH RELAY COMPANY 
Lawrence and Lamon Aves. 5919 Avalon Blvd. 15 East 26th St. 
Chicago, Illinois Los Angeles, Calif. New York, N. Y. 
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1941 


will add 


AU ia 


to your 1941 product 
aft no extra cosf.... 


STREAMCOOLED. Provides a ball bearing totally 
enclosed protected motor with a non-clog- 
ging cooling system. 


ES Met eth 
in the same space and longer life under 
LTA ae taal ae 


NO EXTRA COST. Baldor streamcooled motors, 
melee Mr mae |S et 
lation at ordinary open motor prices. 


Many other features explained in 
BALDOR Bulletin No. 202. Ask for it. 


BALDOR ELECTRIC COMPANY, ST. LOUIS 
Representatives in Principal Cities 
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| Thermostat 


Centrifugal Switch 


POWER RESISTORS 


Typical of the more 
special types of Green 
ohms is the Series Z 
shown herewith 


* 


Non-inductive winding. 
Lowest inductance of any 
presently-available power 
resistors. Used in radio 
and other high-frequency 
applications 


* 


Greenohms available in 
round and flat types, any 
values and taps, and in 
a choice of housings and 
terminals. 

* 


Unique inorganic cement 
coating provides maxi 
mum heat radiation and 
reduces size 


Comparative tests in- 
vited. Particularly sur- 
face leakage, heat shock, 


*% Specify Clarostat Greenohms not only to get 
the most rugged power resistor yet offered (and 
make us prove it!) but also to meet your more 
special requirements, such as non-inductive units; 
tricky taps; unusual terminals, housings and 
mountings. Greenohms are fitted to your job. 
You need not change your job to fit a more limited 
choice of power resistcrs 


Send Us Your Problem ... 


Tell us about your resistor or control problem. 
Our engineers will gladly collaborate, with recom- 
mendations, specifications, quotations, samples, 
to responsible parties. Latest engineering data on 
request. 


life. 


CLA RO AS uy. is UO aaa C7 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 


Trl Satoh al 
BROOKLYN, NEW YORK, U.S.A. 


© OFFICES IN PRINCIPAL CITIES ® 


35 E. Wacker Drive. Chicago. Il. 


ass 
Ae 
VTL 


@ Do you need dependable, low-cost 
fractional h.p. power for intermittent 


ve | : 
— “)) or steady loads in small applications? 
Get General Industries GI Type C5 
Gi Type C5 Motors 
z Test them for specified performance 
USE T EM in Your service hours, peak load capacity, 
‘ 2 maintained speed. Up to 1/100 h-p 
Moving Displays * 3.430 r.p.m. no-load speed. Shaded 
- ¢ pole, self-starting induction § type. 
Film Rewinders + 
Small Fans « Heat- 
ers * Toasters « Etc. 


Speed-torque characteristics tailored 
to your applications. Fan-cooled. Oil- 
less bearings. Made for all commer- 
cial A.C. voltages, 50 and 60 cycles 


Write for full details is a masterpiece in 


| Ue(GENERAL INDUSTRIES CO, Dept. 10, Elyria, Ohio design, dependability and simplicity 


ROTARY DRIVE RHEOSTATS 
Switchboard & Table Types 


WRITE FOR 


used throughout industry where auto- 


matic precise timing is required. 


Those bearing the 


trade mark are most compact, 
totally enclosed, light action and 
possess definite snap action and 
uneffected by vibration. 


Write for interesting Bulletin F-2 


37 WEST 
20th ST., 
NEW YORK 
N.Y. 


CRAMER COMP 


CENTERBROOK CONNECTICUT 


FEBRUARY 194] 











@ A _ monthly classified index to 


those finished product components 


and services as advertised in the pages of ELECTRICAL MANU- 
FACTURING. Also consult the actual advertisements of those companies 


whose names are listed under the different headings. See advertisers’ 
index two pages removed from back cover. 









Eliminate tie ups, shut- 
downs. Vake ma- 
chines operate longer. 


Use L-R 


, — FLEXIBLE 
Type 1A UNIFLEX COUPLINGS 
Small, Compact 
All sizes 3/16” to 14” bores—all non-lubricated 
a type for every use. Thousands used 
yearly. Low Cost! Write for CATALOG and 
SELECTOR CHARTS 
LOVEJOY FLEXIBLE COUPLING CO. 
Sse W. Lake St. Chicago. Hl. 
















s 


(added to the cost of the cord) electrical 
appliances may be equipped with 


<@ DETACHABLE:CORD SETS 


«<%., This midget flush plug, designed for fast 
= assembly on your production lines. Type 
; 9O2MP is sealed in a mounting plate for 
= ~ riveting, eyeleting or welding. Type 902M 
‘=? fits a .725"’ hole. Each lead and contact in 
- cord set completely insulated in moulded 


© pockets. Flush plug supplied either with 
solder tabs or leads attached. 


WRITE FOR SAMPLE 


ALDEN PRODUCTS CO. 77 center sr. ee vette 








Stop Power Interruptions 
with The Clip ~ 


with the Grip dian ; 


A + 
} 


N rit 
VV € 


SPECIALTIES, INC. 


BESSEMER BUILDING, PITTSBURGH, PA. 








ALLOYS, Aluminum 





Aluminum Co. ¢ America, 2179 Gulf Bldg Pr t g 
Pa 
ALLOYS, Bronze and Copper 
American Brass ¢ Waterbury, Conn. 
Anaconda Wire & Cable C« 25 Broadway, New York 
N. ¥ 
Baltimore Brass ¢ 1205 Wicomico, Baltimore, Md 
Bridgeport Bra ( Bridgeport, Cour 
bra & Bronze Cx Toledo, O 
( Ir P. R., Indianapolis, Ind 
yer & Brass, Inc 230 Park Ave., New York 
Cx 65 Mill, Waterbury, Conn 


ALLOYS, Low Melting and Bismuth 


Cerro De Pas Copper Cory 40 Wall, New York, N. Y 
Cerromatrix Cerrobase,”" ‘‘Cerrobond 

ALLOYS, Magnesium 

Dow Cher il Co., Dowmetal Divisior 1450 E. Main, 
Midland, Mi Dowmeta 

ALLOYS, Nickel 

Driver-Harris (¢ . Harrison, N. J 

Hoskins Mfg. ¢ Detroit, Mict 

International Nickel Co., Inc., 67 Wall, New York, N. Y 
Mone 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
mn. ¥ 
Scovi Mfg. ¢ 65 Mill, Waterbury, Con: 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Rare Metal 
Fanstee Metallurgical Corp., North Chicago, I) 


ALLOYS, Resistance 


Driver ¢ Wilbur B., Newark, N. J 
Driver-Harr ( Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mic 


ALLOYS, Zinc 
‘ 


New Jersey Zir 160 Front, New York, N. ¥ 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


ALUMINUM, Pre-finished 
American Nicke i Co., 1322 Second, Peru, I 


AMMETERS. See Instruments. 
ANODES, Nickel, Brass and Copper 


American Brass ¢ Waterbury, Conr 

Revere Copper & Brass, In 230 Park Ave., New York 
N. ¥ 

Seymour Mf ( Seymour, Conr 

Udylite Cory 1651 E. Grand Blvd., Detroit, Mict 


ANODES, Silver. See Silver. 


ARMORED CABLE, Strip Steel 


American Stee & Wire Co., Rockefeller Bldg Cleve 
and, O United States Steel Corp. Subsidiary 
Roebling Sons Co., John A., Trenton, N. J 


ARMS, Flexible 
White Dent Mf ( es eo ee hath Ne y I 
_. 2 


ATTENUATORS. See Resistors, Radi 


Control 


BEADS, Insulating 


American Lava Cory Chattanooga, Tenr 

Dunr Ine Struther 1321 Cherr Philadelphia, P 
Dunco Fi Si 

Star Porcelain ( 41 Muirhead Ave.. Trenton, N. J 
**Lavolair 

Steward Mfg. ¢ D. M., Chattanooga, Tenn 

BEARINGS, Ball and Roller 

Ahlberg Bearing ¢ 3030 West 47th, Chicago, Ill 

Bearing Cc f America 416 Harrisburg Ave I 
caster, Pa 

Fafnir Bearing Co New Britain, Conn 

Landis & Gyr. Ir 104 Fifth Ave New York, N. Y. 

McGill Mf ( Electrical Di Valparais Ind 

New Departure Division General Motors Sales Corp., 
Brist Conr 

Norma-Hoffmann Be t Cory Stamford, Conr Ca 
tridge 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Il 

S K F Industries, Ir Front & Erie Ave., Philadel 
phia, Pa 

Timken Roller Bearing Co., Canton, Ohio. 

BEARINGS, Needle 

MeG Mi ‘ Electri D> Valy I 





BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS, Wood. See Bearings and h 
Bushings, Non-Metallic. 

4 

BEARINGS & BUSHINGS, Bronze ‘ 


Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
Bunting Brass & Bronze Co.. Toledo, O. 
Johnson Bronze C¢ 570 S. Mill, New Castle, Pa. 


BEARINGS & BUSHINGS, Graphite ’ 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Section A-80, Plastics Dept., 1 it 
Plastics Ave., Pittsfield, Mass 

Morganite Brush Co., Inc., Long Island City, New York. 

Randall Graphite Prods. Corp., Dept. 1015, 609 W. Lake, 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Ill. 


BEARINGS & BUSHINGS, Non-Metallic 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
(Nigrum Impregnated Hardwood). 

Srandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 


Continental-Diamond Fibre Co., Newark, Del 
Formica Insulation Co 4661 Spring Grove Ave Cin 

innati, O § 
General Electric Co., Section A-80, Plastics Dept., 1 

Plastics Ave., Pittsfield, Mass 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 

N r. ‘‘Lamicoid.’’ 
National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ill ‘‘In- 

surok 
Synthane Corp., Oaks, Pa 8 
Wilmington Fibre Specialty Co., Wilmington, Del. * 


BERYLLIUM COPPER. See Copper, Beryl- 
lium. 


BLADES, Fan. See Wheels, Blower and 
Fan. 





Blocks, Pillow. See Pillow Blocks. 


BLOCKS, Terminal 


Autocall C¢ Shelby, Ohi 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 


BOBBINS & SPOOLS, Coil. See Tubes, 
Paper. 


BOLTS, NUTS AND SCREWS Machine 
American Screw Co., Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 
Driver-Harris Co., Harrison, N. J 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Tl 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 

Chandler Products Company, Euclid, Ohio 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corporation, Dept. E, 190 Varick, New 
York, N. Y 

Pheoll Manufacturing Company, Chicago, Illinois. 

Republic Steel Corp., Cleveland, Ohio 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
N, F 





Scovill Mfg Co., 65 Mill, Waterbury, Conn. 


BOXES & CABINETS 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


BOXES AND CARTONS 
Hinde & Dauch Paper Co., 4007 Decatur, Sandusky, O 


BRANDING, Custom (For Plastics) 
Rogan Brothers, 180 N. Wacker Drive, Chicago, I)! 
BRASS, BRONZE AND COPPER 
American Brass Co., Waterbury, Conn 
American Nickeloid Co., 1322 N. Second, Peru, Il 
(Pre-finished) 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 
Also Tin Coated : 
tridgeport Brass Co., Bridgeport, Conn. : 
Revere Copper & Brass, Inc., 230 Park Ave., New York, ; 
N. Y : 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


BRASS, BRONZE & COPPER, Pre-finished 
American Nickeloid Co., 1322 Second, Peru, IIl. 


BRIGHT NICKEL PLATING PROCESS ¢ 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored e 
sound Brook Oil-Less Bearing Co., Bound Brook, N. J. : 
Bunting Brass & Bronze Co.. Toledo, Ohio. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 


ELECTRICAL MANUFACTURING 
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For Triple "E" Products Co., St. Louis, 
makers of the automatic Pencil Electro- 
Pointer, Kurz-Kasch molds the case, 


TRIPLE “E” turns to | oy Te: 


@ PERFORMANCE—in molding with 
equal skill a standard or custom-created 
design. @ PERFORMANCE—in manvu- 








Cir ee ee a ee ee 


facturing efficiently and economically. 
ed ae) ee et ee 
mill routine for Kurz-Kasch . . . per- 
ret eee tt Ce a ee 
experience in molding count- 

OPM Ee erie lat ee hy 

Tay CM Cte al 

ee MCR: Lita 
assignments. Insure trouble- 

free results on YOUR next 

plastic problem.... rely 

on Kurz-Kasch performance. 


Ye 


DAYTON, OHIO 
lBrench Sales Offices: New York, Chicago, Cleveland, 
Detroit, Los Angeles, Dallas, St. Louis, Toronto, 
Canada. Export Office: 116 Broad Street, N. Y. C- 


“ONE OF THE LARGEST EXCLUSIVE MOLDING PLANTS IN AMERICA 





















Yes, built to 


suit your 











operating 





conditions 





and on short 





delivery — Usually, 





from one 





to two weeks. 











THE B. A. WESCHE ELECTRIC COMPANY 


CINCINNATI, OHIO 


FEBRUARY 1941 





We're just a 
MEMBER 
of the 

GROUND CREW 
and we like it! 


Somebody has to tune the motors for the other fellow to 
fly. Someone has to make the springs for others to use. 





It’s a vital part of defense production. All the years we 
have been treating springs as a vital part of Industry's 
supply line stand us in good stead, for it finds us with: 


* A Production Line for shipment of springs in large or small 
quantities to meet your production line requirements. 


% A Production Line of heat-treating equipment, batch type 
and continuous, with carefully controlled atmospheres. 


* A Production Mill for unexcelled cold-rolled spring steel. 
* Time-trained craftsmen..whose life calling is springmaking. 


Barnes-made Springs 
and Spring Steel 


WALLACE BARNES CQO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


BRISTOL, CONNECTICUT 














ay —COILS— 


N Form Wound 


Paper Section 
WV. QJ Bobbin Wound 


Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 


ete «€6SSLO-BLO 
mm LITTELFUSE 


Underwriters’ Approved 
Holds 











High time lag. Prevents need- 





> less blows. Ratings 1/100 ur 
ATE erase > lll 
7. ! dia. Carbon pellet pr 
FUSE s heat inertia. (A) melts or 
LINK rt and separates Cc 
»n sustained loads the 
B Inderwriter Appr 
mae 3-1 bee) 


Littelfuses to 8 ame 
TO FURNISH rating and get test same 


HEAT INERTIA Pate 


Pe LITTELFUSE, Inc. 


FOR TENSION 4753 Ravenswood Ave. 
Chicago, Ill. 


2°) beh AS ay -npe 
for Cord-equipped Products 


CT ume Lume MOM eel ae Tl eg 

point of strain, forever eliminating cord service 

trouble. Withstands 100 Ib. pull . . . prevents 

Moe aur] no more binding by tape or 

thread . . . acceptable to Underwriters’ require- 

ments... Insulated. Size for every application. 
TT tie lle 


GEORGE WALKER COMPANY 


Strain Relief Headquarters 
118 AMSTERDAM AVE. PASSAIC, N. J. 


CERAMIC CAPACITORS 


Write for interesting literature 


CENTRALAB: Division of Globe Union Inc., Milwaukee, Wis. 





CARBON 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 
Becker Brothers Carbon Co. 


CICERO, ILL. 
3450 So. 52nd Avenue, Suburb of Chicago 
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BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicere 
I 
General } I Co., Schenectady, N. Y 
Morganite B Co., Is Long Island City, N. ¥ 
Pure Carbon (¢ St. Marys. Pa 
\\ I & Mf ( D N, I I’ 
Pp 


BUSHINGS, Bronze. See Bearings & Bi 


ings, Bronze 
BUSHINGS, Ceramic. See Ceramics 


BUSHINGS, Comp. and Fibre. See B 
ngs & Bushings, Non-Metalli 


BUSHINGS, Non-Metallic. See Beari 


& Bushings, Nor Metalli« Ceran 
BUSHINGS, Porcelain. See Porcelail 


CASINETS & BOXES, Sheet 





( 2 Oak, P \ M 

CABLE, Armored 

\r t “ & ( ( B N Y 
N. F 

CABLE, Asbestos Insulated 

American S$ & Wire Co Rockefeller bldg Cleve 
and, O 1 nited States Stee Corp 

selde M ( } W. Va r 

B I Wire & Cable ¢ D 

Driver-H ( Harrison, N. J 

( I ( Section Y-O1¢ Appliance a 
Me D Bridgeport, Cont Deltabestor 

Roch I ( 760 N New H ‘ 

Koet - ( J | N. J 

CABLE, — uty 

Ar Ss W R f r B Cleve 
ar “O I t State Stee Cory Sut ir) 

3oston I Wir & Cable Co Dorct er, Ma 

Genera I ( Dept. 6A-20 Schenectady N 
Glypta Ve 4 

Rockbe Prod Cory 760 Nice Ne Have ( 

Roebling’s Sons ( John A., Trenton, N. J 


CABLE, , Seerep bene. Speaker & Battery 














Alden Pr ( nter Brocktor Mass 
American Stee & Wire Cc Rockefeller Bld Cleve 
and, O Unit State Stee Caen, Subsidiary 
Relden Mfg. ¢ t W. Van Buren, Chicag I 
Boston Ir ite W & Cat Cc Dorchester Mas 
Holy W & ( 710 Mair H kK M 
Lenz é M ( 5 N. W er A ve Cc 
1] 
Roebling Ss ( John A., Trenton, N. J 
CABLE, Thermostat 
\ \ & e , N y 
Se 
CABLE, Varnished Fabric 
\ \\ i 4 e ¢ B N y 
x. ¥ 
CADMIUM, Plating 
E. Grand Bivd., Detroit, Mi 
CAMBRIC AND CANVAS, Varnished. S« 
Cloth, Insulating. 
CANDLES, Fixture. See Tubing, Vulean- 
zed Fibre 
CAPACITORS See Condensers 
CASTINGS, Aluminum 
\luminum ¢ f Amer 179 Gulf Bldg Pitt rg 
I'a 
Secor Mfg. ¢ 65 Mi Waterbury, Conr 
CASTINGS, Die 
Aluminum Co f rica, 2179 Gulf Bldg Pittsburg! 
Pa 
American Bra ( Waterbury, Conr 
Dow Chemical ¢ Dowmetal Divisior 1450 E. Mair 
Midland, M Dowmeta fagnesium Alloy 
Ire ure Cast Ir 1500 St. Clair Ave ‘ ela 
Ohi Alur i & Zir 
CASTINGS, Gray aren. & Semi-Steel 
Vyott Four & Machine ( 2 N. Sangamon, Cl 
age I) 
CASTINGS, Magnesium Alloy 
Dow Chemical Co Dowmeta _ Divi ( 1450 E. Mair 
Midland, Micl Dowmeta 
CASTINGS, Nickel and Nickel- Alloy 
Driver-Harris ¢ Harrison, N 
International Nickel Co rn. 6? Wall New York, N. ¥ 
Mone 
CASTINGS, Phosphor Bronze 
Bound Brook O Less Bearing Co Bound Brook, N. J 
Bunting Brass & Bronze Co.. Toledo, O 
Scovill Mfg. Co 65 Mill; Waterbury, Conr 
ete orn Round 
tt & Machine Cc 328 N. Sangamon, C 
cago Il 
CEMENT, Commutator 
Ideal Commutator Dresser Co., 1008 Park Ave Syca 
more, I 
Mica Insulator Co Dept. 31, 200 Varick, New York 
ne oe 
eee es F > Metal 
L er Ce nt Co., Ir 448 W. Pine, S 
I me Gr e.’ 


CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Cc 41 Muirhead Ave., Trenton, N. J 

Steward Mfg. Co., D. M., Chattanooga, Tenn 


CHAIN, Pull Socket 


Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn 

CHAINS, Roller 

Pyott Foundry & Machine C« »*8 N. Sangamon, Chi 
ago, Il 

CHOKES. See Transforme: 


CIRCUIT BREAKERS 


Arrow-Hart & Hegeman Ele Ce Industrial Control 
Div Hartford, Conn 

Cl e-Shawmut Ct Newburyport Ma 

Colt's Patent Fire Arms Mfg. (¢ Electrical Div., 


Hartford, Conn 
General Ele Co Schenectady, N. Y 
Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J 
Re-Cirk-It 
Ward Leonard Elec. Co 34 South, Mt. Vernon, N. Y 
Westinghouse Ele & Mfg. C Dept. 7-N, E. Pitts 
burgh, Pa 


CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 717 Center, Brocktor Mass 

Chase-Shawmut Ce Newburyport, Ma 

Dante Elec. Mfg. Co., Bantam, Conn 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones Howard B., 2300 Wabansia Ave., Chicago, Ill 

Littelfuse, Ine 4753 Ravenswood Ave., Chicago, Il 

Patton MacGuyer C¢ 17 Virginia Ave Providence, R. I 

Sherman Mfg. Co H. B., Battle Creek = h 


Specialties, Ine Bessemer Bldg Pittsburgh, Pa 
CLIPS, Snap 
Cuyahoga Spring 0270 Berea Rd., Cleveland, O 


CLOTH, Insulating 

\eme Wire Co., New Haven, Conn 

strand & Co., Wm., 276 Fourth Ave., New York, N. Y¥ 
Turbo.’ 

(reneral Electric ¢ Section Q-112 Appliance and 
Merchandising Dept Bridgeport, Conn 

Insulatior Manufacturers Corp., 565 W Washington 
Bivd., Chicago, Il 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator C« Dept 1, 200 Varick, New York, 
N. = Armatite,’’ ‘‘Empire.’’ 

Westinghouse Ele & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 


CLOTH, Tracing. See Drafting Room 


Supplies 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y 


COIL (Coils) 
Armature and Field. See Coils 
Zobbin See Tube Paper 
Driers and Impregnators. See Ovens, Industrial 
Electromagnets. See Coils 
Impregnators. Vacuum. See Ovens, Industrial 
Induction. See Coils 
Resistance. See Units and Elements 


Spools. See Tubes, Paper 
Winders and Spreader See Winding Machines, Coil 
COILS 


Aeme Wire Co., New Haven, Contr 
Wire & Cable Ci 25 Broadwa New York, 


Co., 93 Main, Winsted, Conn 
oO Inc., Dean W., 547 W. Fulton, Chicago, 


Coil Winding Co., 2731 Saunders, Camden, 





Electricoil Co., Inc., 6 Varick, New York, N. Y 

General Elec. Co., Schenectady, N. Y 

Magnetic Windings Co., 16th & Butler, Easton, Pa 
Millen Mfg. Ce Inc., James, 150 Exchange, Malden 
Mass 

Roebling’s Sons Co., John A., Trenton, N. J 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave Syca 
more, Ill 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. “‘Hi Farad 
General Elec. Co.. Schenectady, N. Y¥ 

Mallory & Co Inc P. R., Indianapolis, Ind 
Solar Mfg. Corp., Bayonne, N. J 

Sprague Products Co., North Adams, Mass 


CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis 

General Elec. Co Schenectady, N. Y¥ 

Mallory & Co., In P. R., Indianapolis, Ind 

Solar Mfg. Corp Bayonne, N. J 

Sprague Products Co., North Adams, Mass 


CONDENSERS, Variable 
Millen Mf « Ine James, 150 Exchange Malden, 
Mass 


CONNECTORS, Solderless 


Anaconda Wire & Cable Co 25 Broadway, New York 
N. ¥ 


CONNECTORS, Wire 

Alden Products Co., 717 Center, Brockton, Mass 

Dante Elec. Mfg. Co., Bantam, Conn 

General Elec Co., Appliance & Merchandise Dept., 
Bridgeport, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 


ELECTRICAL MANUFACTURING 
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AROUND © 
CORNERS 








are made of high grade cotton fabric treated with special varnishes 
from Acme's own varnish plant. They have great tensile strength and 
Hexibility and may be stretched snugly into all corners and crevices, 
making a mechanically smooth and electrically efficient seal. Offered 
in bias or straight tapes or rolls up to 36” wide, yellow or black. 


Acme Wire 
PRODUCTS 


THE ACME WIRE CO 
NEW HAVEN, CONN 





VARNISHED INSULATIONS—MAGNET WIRE—COLILS 
ee 


GS STAMPINGS WIRE FORMS 


A Complete Service —From One Source 

S 4 > : Ae (Ss) 7, Aan / \ A. 

- ce - ; * cu Oe : : 
~ 

















Modern Facilities 
Complete Tooling 
Heat Treating 

Spot Welding 
Tapped Assemblies 
Send in your inquiries, 
drawings or samples. 


Or tell us what you 
want to accomplish. 







HUBBARD SPRING CO. 


ENTRAL AVE., PONTIAC, MICH. 





EXPANSION PLUGS 


FEBRUARY 1941 







Large Stocks... Uniform High Quality... 
Immediate Shipment » « « Principal products include— 


Alloy Steels. Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 


Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets, Bolts, Nuts, Washers, ete. Write for Stock List. Joseph T. 
Ryerson & Son, Inc. Plantsat: Chicago, Milwaukee, St. Louis,Cincin- 


nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City 





CULLMAN 
SPROCKETS 


Over 45,000 Sprockets 
in Stock for Roller, 
Block and Silent Chains 


* Representing one of the largest and 
most complete assortments of stock 
sprockets in the U. S., the Cullman 
line consists of over 2,000 different 
types and sizes. Ranges from single 
to multiple, with and without hubs, in 
both steel and cast iron. Sprockets to 
fill special requirements can be pro- 
duc quickly and inexpensively due 
to the extensive facilities of the Cull- 
man plant. Our engineering staff is 
at your disposal. 





Send for your copy of the informa- 
tive Cullman Sprocket Catalog; no 
obligation. 


RR ee 


CHICAGO, ILL. 






1328 ALTGELD ST. 


You may send the Cullman Sprocket Catalog to: 


Name of Company 


} I 
Address. . di santera eran wetwr a ale Serle fal A aaa oe asa tcaiaial acai 
eee ee aaaay ae j 
—_ —— —— =e ee eee ee Ge OR Sm: GES ee Gm ee 
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CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 





Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero 
I 

Morganite Bru Co., Inc Long Island City, N. Y¥ 

CONTROLLERS, Motor 
See also Rheostats Motor Control 

Allen-Bradley ¢ 1309 S. First, Milwaukee, Wi 

American Gas Accumulator Co., Electrical Div., Eliza 
bet! nn. @ 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conr 

Chase-Shawmut (¢ Newburyport, Mass 

Clark Controller Co., 1146 E. 152nd, Cleveland, O 

Colt’s Patent Fire Arms Mfg. Co Electrical Div 
Hartford, Conr 

Dunn, In Struthers, 1 Cherry, Philadelphia, Pa 

Eagle Signal Corry Moli Ill 

General Elec. Co Schenectady, N. ¥ 

Heinemann Circuit Breaker ( 49 Plum, Trenton, N. J 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mf ‘ Kast Pittsburgh, Pa 


CONTROLS, Electronic 

General Elec. ( Section C 676-27, Schenectady, N. ¥ 

United Cinephone Corp Torrington, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J 





CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio 


CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; Thermostats.) 
Allen-Bradley Co 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Ele Co Industrial Control 
Div Hartford, Conr 
Barber-Colman Co., Rockford, Il 
Fenwal Incorporated, 10 Maur Ashland, Mass. 


General Elec. C« Schenectady, N. Y 

H-B Elee Co., In 2531 N. Broad, Philadelphia, Pa 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y¥ 
Mercoid Corp 4201 Belmont Ave Chicago, Ill 


Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Ss Minneapoli Minn 

Pickering Products Corp Grinne at. ~Erwir Detr 
Mict Metrik 


MINIATURE 
LAMPS VOLTAGES 


UP TO 250 
ROUGH SERVICE 


INDICATOR 
TELEPHONE SPECIAL TYPES 


MADE TO YOUR SPECIFICATIONS 


LET US QUOTE ON YOUR 
REQUIREMENTS 


HERZOG ELECTRIC CO. 


30 Years Experience 


6 VARICK ST. NEW YORK, N. Y. 






PHENOL FIBRE 














Ww 





don’t 
guess ! 
ASK 
CONTINENTAL 


Diamond Fibre Co. 
Insulation Headquarters 
Newark — Delaware 









Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Etc. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 
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Spencer Thermostat Cx 109 Forest, Attleboro, Mass 
(Low Voltage 


Westinghouse Ele & Mt 
burgh, Pa 

CONVERTERS, Rectifier. See Rectifiers 
CONVERTERS, Synchronous. See Motors. 


COPPER, Beryllium 


g. Co., Dept. 7-N, East Pitt 


American Brass Co Waterbury, Conn 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
Mallory & Co Inc., P. R., Indianapolis, Ind 


COPPER SHEETS. See Brass, Bronze and 


Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass ( Waterbury, Conn. 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 


COPPER, Tin Coated. See Brass, Bronze 
and Copper 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated 
Alden Products Cc 717 Center, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable C< 25 Broadway, New York 


N. Y 
Belden Mfg. ¢ 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver Cc Wilbur B., Newark, N. J 
Essex Wire Cory Magnet Wire Div Fort Wayne, Ind 
General Ele ( Section Y-0162 Appliance and 


Merchandise Dept Bridgeport, Conn. ‘‘Deltabeston 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Lenz Electric Mfg me 1755 N. Western Ave., Chi 





eego, Ill 
Rockbestos Products ¢ p 760 Nicol New Haven, ¢ 
Roebling’s Sons Co., John A., Trenton, N. J. 
CORD SETS 
Anaconda Wir & Cable ¢ 25 Broadway, New York 
a 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass 
Clarostat Mfg. Co., Inc 285 N. Sixth, Brooklyn, N. Y¥ 
General Ele Co Q-1122 Appliance & Merchandise 

Dept Bridgeport, Conr 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il 
Rockbestos Products Corp 760 Nicoll, New Haven, Con: 


CORES, Resistor and Resistance Coil 
American Lava Corp., Chattanooga, Tenn 
Colonial Insulator Ce Akron, O 

General Elec. ¢ Schenectady, N. Y¥ 


Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
Thermolain ‘**Lavolain.’ 

Steward Mfg. Co D. M., Chattanooga, Tenr Lavite 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 


Continental-Diamond Fibre Co., Newark, Del 





Cullman Wheel Co., 1328 Altgeld, Chicago, Ill 

Guardian Utilities Co., 212 E. Michigan, Michigan 
City, Ind 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y 





James Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
Ill 
Lord Mfg. Co., Erie, Pa 


Lovejoy Flexible Coupling Co 020 W. Lake, Chicago 
Ill 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
eago, Ill 

Richardson Co., Melrose Park (Chicago), Il. 

Torrington Mfg. Co., Torrington, Conn 

CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1840 S. Kilburn Ave., Chicago, 
Til 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, II! 

Trico Fuse Mfg. Co., Milwaukee, Wis 

DIALS 

Millen Mfg. Co., Inc James, 150 Exchange, Malden, 
Mass 


DIE CASTING MACHINES. See Machines, 


Die Casting. 
DIE-CASTINGS. See Castings, Die. 
DIES AND MOLD 
Chicago Molded Products Corp 1024 N. Kolmar Ave 
Chicago, Til 
tichardson Co., Melrose Park (Chicago), Tl 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y 
DOWEL PINS. See Pins, Dowel. 


DRAFTING ROOM MATERIALS 





Arkwright Finishing Co., Providence, R. I. 

Char Brunir ( In 100 Reade, New York, N. ¥ 

Holliston Mills, Ir Norwood, Mass **Micro- Weave 

Keuffel & Esser Co., Hoboken, N. J 

Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White- 
prints.) 


DRIVE SCREWS. See Screws, Self-Tap- 


ping 


DRIVES, Machine Tool 


Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 

Master Electric Co., Dayton, O 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
eago, Il 


DRYERS, Atmospheric, Vacuum 
J 


Stokes Machine ¢ F 5996 Tabor Rd., Olney, P. O. 
Philadelphia, Pa 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 

American Rolling Mill Co., 2071 Curtis, Middletown, Ohio 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill 

Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport Ky 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chieago, Ill. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ELECTROPLATING EQUIPMENT 


General Elec. Co., Appliance & Merchandise Dept 
Bridgeport, Conn 


Udylite Corp, 1651 E. Grand Blvd., Detroit, Mich 
ENAMELS. See Finishes. 


ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 


Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill 


EYELETS 

American Brass Co., Waterbury, Conn 
Platt Bros. & Co., Waterbury, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


FACTORY FURNITURE & EQUIPMENT 
Angle Steel Stool Co., 232 Oak. Plainwell, Mich. 

Royal Metal Mfg. Co 194 N. Michigan Ave Dept. A., 
Chicago, Ill 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 


FELT 

American Felt Ce Inc., Glenville, Conn 

Booth Felt Co., Inc., 480 19th St., Brooklyn, N. Y. 
Western Felt Works, 4027 Ogden Ave Chicago, Il 
FERRULES 


American Brass Co., Waterbury, Conn. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence 
R. I. 


Revere Copper & Brass, Inc., 230 Park Ave., New York 
AS 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


FILTERS, Radio Interference. See Con- 


densers 
FIBRE, Phenol. See Plastics. 
FIBRE, Vulcanized 


(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 
Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Codite,’ 
“‘Vulcoid.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York. 
a Oe 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer 
less,"’ ‘*Vul-Cot.”’ 

Solar Mfg. Corp., Bayonne, N. J 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., 
Fyberoid.”” ‘‘Ohmoid.’’ 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts 
burgh, Pa 

Ault & Wiborg Corp., Dept. EMJ, 75 Varick, New York, 
N. = Polymerin.”’ 

Egyptian Lacquer Manufacturing Co., Rockefeller Cen 
ter, New York, N. Y. 

Maas & Waldstein Co., Newark, N. J. ‘‘Coprene.’’ 

New Wrinkle, Inc., Dayton, Ohio 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 717 Center, Brockton, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 

General Elec. Co., Section Q-1122. Appliance and Mer 
chandise Dept Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


FLEXIBLE RESISTORS. See Cords, Re- 


sistance Line. 


FLEXIBLE SHAFTING 

Walker-Turner Co., Inc.. Plainfield, N. J 

White Dental Mfg mo. 2 Be we 40th, New 
York, N. Y. 


Wilmington, Del 


FLUORESCENT SOCKETS. See Sockets, 
Lamp. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSE METAL. See Aluminum, also Zinc. 


FUSES, Enclosed 

Chase-Shawmut Co., Newburyport, Mass. ‘‘Shawmut,”’ 
“‘Shur-Lag,”’ ‘‘Therm-a-Trip.’’ 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-1122. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘“Trico,’’ ‘‘Kant- 
ark.”’ 


FUSES, Potential 
Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 


GASKETS, Felt. See Felt. 
GASKETS, Fibre. See Fibre, Vulcanized. 
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What's Your Control Job..? 


* Before you went very far on your latest contract 


beet Ty 





@ At Imperial you can get the most 

modern styles of plastic pulls, knobs 

NT ' and handles from stock molds. Available 

A in a big variety of colors with delivery 
on short notice. 


. . . defense or otherwise . . . you were confronted 
with a CONTROL PROBLEM. It’s one you never met 
before . . . it STOPS you ... perhaps for a day 


Write for our new bulletin that shows 
all the latest styles, colors and specifica- 
zap. tions on pulls, knobs and handles for 
kitchen cabinets, steel cabinets, stoves, 
drawers, furniture, desks, sewing ma- 
ll chines, air conditioning apparatus, and 
many other types of equipment. 


..a week ... even months until solved. 


RISLAYS by GUARDIAN 


Many extraordinary control problems are quite 





IMPERIAL CUSTOM MOLDING 


ence t Ask for Bulletin K-100. @ Creates consumer ac- f | GUARDIAN d h h 
: : ceptance. ili sae ah i 
—_ IMPERIAL MOLDED PRODUCTS CORP. @ Reduces production amiliar to and even things that 


z costs. — h b d b f f ° Id ° 
2921 West Harrison St., Chicago, Ill. © Maintains quality and ave never been done before often yie surpris- 


on ' accuracy. 


Wt U0 Lee | Le 


CECA a Os a S20 | Co TT 2 


ingly quick to the experience of Guardian engineers. 





Usually a combination of our stock items (more than 
7,000) economically assembled into a control unit, 


ine 


ning 


relay, solenoid or automatic switch, will turn the 


METAL STAMPING SERVICE trick for you. 


= 
DRAWING TO THE MAN WITH A 


& 
aije STAMPING | = | SPECIFIC CONTROL PROBLEM: 


lite,” 
ngton 
York 


Peer 


Del 











York Small Metal Parts ®\ Guardian offers a specific 
Cen “ 28 4” | solution, HERE and NOW! 
Me ° ° 
Ee Sie Miia ie ial oi All you have to do is write 
wn ae © us. Tell us what the conditions 
_ PATTON-MACGUYER COMPANY are ... and what you want 
Maes Y Seri K—16 Rel 
Mer 17 Virginia Avenue, Providence, R. I. accomplished. peerage was 
Mass most exacting requirements in 
Re- Send sketch or blue prints — p'2%u;tion quantities for the 
if available. The consultation, 
New analyses and recommendations 
iad of Guardian’s engineering staff 
are yours to command without ; 
z 2 Series 120 AC Relay. This relay 
a cost or obligation. which sells for less than $1 has 
operated over 85,000,000 
Zine. Terminal Panels | | Y L h d F cena in an electric fence 
iti control, and still remains in 
mut,” Terminals —_ illustrated here = be sup- nitia our Letterhea ” excellent condition. 
plied mounted on panels to your blue prints, 14 AA’ 
Mer V ER 500 or on standard panels. There are over 500 New 1941 Catalog M ei Wine Mon eal 
mM standard Terminals, Terminal Panels, Elec- Today Write Extremes in the 
Kant- trical Plugs and Sockets in the Howard Jones p Guardian Retey Mast 


a 

. STANDARD = oo a - exactly what you C 

oe ~ ck delivery want Wit for Bullet GUARDIAN \@j ELECTRIC 
: for a HOWARD B. JONES 1627 West Walnut Street Chicago, Illinois 


2300 Wabansia Ave. Chicago, Ill. 
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GAUGES, Air Gap 
Idea Commutator Dresser Co 1908 Park Ave Syca 
more, Ill 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O 
Philadelphia, Pa 


GEAR BLANKS 


Pyott Foundry & Machine Co 8 N. Sangamon, Chi 
cago, Ill 


GEARS AND PINIONS, Metal 


Gear Specialties, Inc 2650 W. Medi Ave., Chicago 
Til 

James Mfg. Co = O., 1120 W. Monroe, Chicago, I 

Perkins Machine Gear ' Co., Springtield, Mass 

Pyott Foundry & “Ma hir Co., 328 N. Sangamon, Chi 


cago, If 
Thompson Clock Co., H. C., Bristol, Conr 
Waltham Watch Co., Waltham, Ma 


GEARS AND PINIONS » Non-Metallic 


Brandywine Fibre Products ri 402 Walnut, Wilmi 
ton, De 

Continental-Diamond Fibre Co., Newark. Del 

Fo I m ¢ fi Ss; G e A ( 
inna oO 

Gear S| altie I 650 W Me Ave Chicago 
I 

Gen I ( s B I D 
Plast AY Pittsfie Mas Fabroil Tex 
lit e 

J M ( D O yw Mor ( I 

M 2 I ( D 0 Varick N Y 
nN. @ I i 

N nal V i | ( W D 

Pert M & G ( s M 

I’y Found & Ma ‘ 8 N. S ( 

I 

RK on ¢ Mi ] k ( I 

Sy ( Oak I Gr 

la r Fit ‘ N I 

W } a ‘ \\ ) 
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GEAR MOTORS See Motor 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


PILOT LIGHTS 


UNDERWRITERS APPROVED MODEL 100 


Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 
OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 





NUMBERING Machines 


For Stamping 
Metal Parts, 
Name Plates. 


etc. 


Write for 
Bulletins. 


Numberall Siaup & Tool Co. 


Huguenot Park. Staten Island, N. Y. 















o> _ SLOT 
MICA | PAPER 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Bivd 
hee ry 


TUBING or 
SLEEVING 


105 Leader Building 
Cleveland, Ohio 


DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 
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GENERATORS. See Motors, also Plating 


Generators. 


GLASS- FIBRE INSULATION 

Owe Fibergla ort Pole ol 
Fibe 

‘ G W ork lr tion D Corning, N. Y 


GLUE POTS. See Pots and Ladles 


GRAPHITE BEARINGS. See Bearir 


Bushings, Graphite. 


gs & 


GUARDS es Portable 

MeG Mi ‘ D Valparai ] 
GUMMED PAPER. See Paper, Gummed 
HANGERS, Ball and Roller Bearing 

S K F Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa 

HARNESS, Wire. See Flexible Leads 


HEATING ELEMENTS. See Units and 


Elements, Resistance Heating 


sanity “sli Laboratory Standard 


Shelton, Conr 


Ce Schenectady, N. Y 
( Ir 2531 N. Broad, Philadelphia, Pa 
Instrument Co., 10514 Dupont Ave., Cleve 
Co., 5200 Kinzie, Chicago, Tl 
Instrument Co., 311 Harmon Ave., Bluff 
I Instrument Corp., 582 Freylinghuysen Ave 
‘ N. J 
tir I & Mfg. ¢ Dept. 7-N, East Pitt 
burg Pa 


INSTRUMENTS, Portable and Switchboard 








DeJur-A I Shelton, Conn, 
General Ele ( Ss enectady, nN. ¥ 
H-B Elec. ¢ Ir 2531 N. Broad, Philadelphia = 
Hickok } Instrument Co., 10514 Dupont Ave., Cle 
and 0 
n Ele Co 00 Kinzie, Chicago, Il 
t E 1. Instrument Co., 311 Harmon Ave sluff 
oO 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 
Weston Eleecl. Instrument Corp., 582 Freylinghuysen Ave 
Newark, N. J 
\ ngl Ele & Mf ( Dept. 7-N, I Pitt 
burgh, P 


INSTRUMENTS, Speed Indicating See 


Tachomete 


INSULATION (Insulating) (Insulators) 
Read See Be 


ads, Insulating 





See Ceramic 
Ceramics 
tl Insulating 
See Plastics 
See Varnish, Insulating; also Wax and 
I \ ani A P 
Ss ( E Ir t 





pets 
See 
e€ astics. 
See Porcelain 
Paper, I ilat also Clo Insulating 
Ta 
ef 7 it Var hed Fabrics ilso Tut 
I I Phenoli also Tubir V anized 
I 
Varr See Varnish, Insulating 
\ ! Fibre. See Fibre 
Wax See Wax and Compounds 


IRONS, Soldering. (Soldering Irons, Ma- 


chines & Control Stands.) 

Electr Solderir Iron Co., Ir Deep River, Conr 
Fis 

General Elk Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, I 

Stanley To Di ior f the Stanley Works, New Bri 
tain. Conr 

Sta-Warm Ele Co., 565 N. Chestnut, Ravenna, O. 


Trent Co., Harold E 
Vulcan Ele Ce Lynn, 
Wiegand C Edwir 

Pa Chromalox 


N. 54th St., Philadelphia, Pa 
Mass 
7530 Thomas Blvd., Pittsburgh 





KNOBS, Radio and Instrument 

Alden Products Co., 717 Center, Brockton, Mass. 
American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Tl 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 
cago I 

Kurz Kasch, Inc., Dayton, O. 

Miller Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 


LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 
LAMINATION DIES. See Dies & Molds. 
LAMPHOLDERS. See Sockets. 


LAMPS, Miniature and Tubular 
General Elec. Co., Lamp Dept., Nela Park, Cleveland, O. 
Herzog Elec. Co., 6 Varick, New York, N. Y. 


LAMPS, Ultra-Violet 
General Elec. Co., Lamp Dept., Nela Specialty Div., 
410 Eighth, Hoboken, N. J. 


LAVA 
American Lava Corp., Chattanooga, Tenn 
Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 


LEADS, FLEXIBLE. See Flexible Leads 
LIGHTS, Pilot or Indicator 


Alden Products Co., 717 Center, Brockton, Mass 

Dial Light Co. of America, 90 West, New York, N. Y 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, II! 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. J. 

Kirkland ¢ H. R., Morristown, N. J 

Signal Indicator Co., 140 Cedar, New York, N. ¥ 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK WASHERS. See Washers, Lock 
and Spring 


LUGS, Copper 

Chase-Shawmut Newburyport, M 

Dante Elec Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Ilsco Copper Tube & Products Co., In 
nad., € incinnat! Oo 

Krueger & Hu wohl, Third & \ St ( innati, O 

Patton-MacGuyer Co., 17 Virginia Ave Providence 
R. I 


5629 Madison 


Sherman Mfg. Co., H. B., Battle Creek, Mich 


MACHINE SCREWS. See Bolts, Nuts & 


’ 
Screws, Machine. 


MACHINE TOOL DRIVES See Drives, 
Machine Tool. 


MACHINES, Band Sawing (Wood & Metal) 
Valker-Turner Co., Inc 4211 Berckman, Plainfield, N. J 


MACHINES, Die Casting 
Kux- Lohner Machine Co Dept I 
Chicago, I 


MACHINES, Drilling 
Walker-Turner Co., Inc 4211 Berckman, Plainfield, N. J 


MACHINES, impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O 
Philadelphia, Pa 


MACHINES, Numbering 
Numberall Stamp & Tool Co., Ir Huguenot Park 
Staten Island, N. Y 


MACHINES, Printmaking 

Charles Bruning Co., Inc 100 Read N York, N. Y¥ 
Black & White Prints 

Ozalid Products Division Genera \ ine & Film Corp 
Johnson City, N. Y (Whiteprint hines 

Pease Co., C. F., 2613 W. Irving Park Rd., Chicago 
Ill. (Blueprint Machines 


MACHINES, Radial Cutting 
Walker-Turner Co., In 4211 Berck Plainfield. N. J 


MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 §S 54th Ave 
Cicero P. O.) Chicag Il 

Tubular Rivet & Stud Co., Wollaston, Mass 


MACHINES, Screwdriving 

Detroit Power Screwdriver Co., 5369 Rohns Ave., Detroit, 
Mich 

Stanley Electric Tool Div.. New Britain. Conn 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETOS 
Fairbanks, Morse & Co., Dept. 25, 600 So. Michigan 
Ave., Chicago, Ill. 





MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. (Small) 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


MAGNETS, Permanent 
General Elec. Co., Schenectady, N. Y 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


MANUFACTURING, Contract 
Bridgeport Brass Co., Bridgeport, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


MEGOHMMETERS. See Instruments. 


MELTING POTS AND LADLES. See 
Pots & Ladles. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. . 

Cc. S. Brainin Div., I. Stern & Co., Inc., 20 Vandam, 
New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J. 
‘Callifiex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Il. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘‘Truflex 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


METALS, Colored. See Metals, Pre- 
finished. 


METALS, Laminated. See Metal, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., 1322 N. Second, Peru, Il. 
“‘Nickeloid,’’ ‘“Tint-Metal.’’ 

Thomas Steel Co., Warren, O 


METALS, Pressed Powder 

Gibson Elec. Co., 8349 Frankstown Ave., Pittsburgh (21), 
Pa. ‘‘Gibsiloy.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
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DRIVE SCREWS THE MODERN WAY 


Increase Production 


Cut Costs 


Three 
Models Available 


Handling 
Screw Sizes from 
No. 2 to ><’ Diameters 


Machine, Wood, Brass, 
Self Tapping, Sheet Metal 
and Special Screws 


Standard Heads 
Special Heads 













































* 
No Marring of Heads 
& 
Special Setup Send S les f 
Feeding Screws and Nuts. Driving Screw Seademaiam taalaeaien Standard Model B Machine 


through Nut and Spinning end of Screw. 


DETROIT POWER SCREWDRIVER COMPANY 


5361 ROHNS AVENUE DETROIT, MICH. 


FASTER and BETTER 
WIRE STRIPPING 


in 1941 with 
SPEEDCRAFT 
WIRE STRIPPERS 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 









SHOWN WITH 
COVER REMOVED — 


POLARIZED 
B=< MICRORELAY 


FOR ACCURATE POSITIONING BY REMOTE CONTROL 











FREE secutive years. 
TRIAL Write for complete information—sending wire samples— 
it desite 


THE WIRE STRIPPER CO., 1722, Etm Ave. 

















CANADIAN 
REPRESENTATION 
AVAILABLE 


An old-established Canadian manufacturer of electrical equipment, 
with 10 sales offices across Canada selling to utilities and large 
industries, desires to manufacture and seil additional lines. If your 


the Barber-Colman Micro-control System. 
present Canadian connection or sales are not satisfactory, or should 
you desire to enter this market, investigate what we can offer in 


modern manufacturing facilities and complete sales coverage. Write for Bulletin F 1667-1 
All correspondence will be treated entirely confidential. R fy R a FE Q - C 1] i MM A h ¢ 1] ia a i | 


Box 1-11, care of Electrical Manufacturing 
1250 Sixth Avenue, New York, N. Y. 1216 ROCK ST. e ROCKFORD e ILLINOIS 














@ An extremely sensitive polarized A.C. relay for 
use in a bridge circuit for positioning any motor- 
operated device from a remotely located poten- 




















tiometer. It can be used separately or as part of 
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METERS. See Instruments 











MICA 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y¥ 
Continental-Diamond Fibre Co., Newark, Del **Mica- 
Gene Elec. ¢ Section Q-1122 Appliance and Mer 
handise Dept Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W Washington 
Bivd., Chicago, Ill 
Macallen Co., 16 Macallen, Boston, Mass 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. **Micanite 
N I and Mica ¢ Ir Wa t Maa Y-27 
tichardson Co Melrose Park (Chicago Il} 
\ house I & Mfg. ¢ D “2 P 
burgh, Pa 
MOLDED INSULATION. See Plastics 
MOLYBDENUM 
Wire, Rods, Sheets, Special Shape 
Callite Tungsten Cory 547-39tl Ur n City N. J 
Fansteel Metallurgical Corp North Chicago, Ill 
Mallory & Cx P. R Ir Indianay s, Ind 
Westinghouse Ele & Mf ( Dey i-N, I P 
bi I Pa 
Wilson Co., H. A., 105 Chestnut, Newark, N. J 


MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool 


MOTOR-GENERATORS. See Motors 
MOTOR STARTERS. See Controllers, Mo- 


tor. 


MOTORS 

See alse Motor Specifications for Designed-in Power 
Applications,’’ elsewhere in this issue 

Alliance Mfg. Co., Dept. H, Alliance, O 

Baldor Elee. Co., 4351 Duncan Ave., St. Louis, Mo 








Barber-Colman Co Rockford, Il 

3lack & Decker Elec. Co., Kent, O 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Il 

Century Electric Co 1806 Pine St. Lor Mc 

Delco Appliance Divisior Gener Motor Sale ( Il 


Rochester N. ¥ 
Delco Products, Division General Motors Corp., Dayton, 
oO 


Dumore Con 


par Dept. 101-A, Racine, Wi 


"\PHENOL FIBRE cS | 













CONTINENTAL 


Diamond Fibre Co. 
Insulation Headquarters 
Newark — Delaware 


DANTE 


SOLDER & SOLDERLESS 


& & 


SQ. OR RD. END—ONE & TWO HOLE 
WRITE— ANY TYPE OR SIZE 
D 


ANTE ELEC. MFG. CO. 


Bantam, Conn. 












roel rela 





Neutral (pH7). High Dielectric 
4 
ACID-FREE 


GUMMED PAPER 


SHEETS AND TAPE 
MADE BY 
PAPER MANUFACTURERS CO., 
PHILADELPHIA, PA. 
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Eicar In 1062 W Adan Chicago, Lil. 

Electric Specialty Co., 213 South, Stamford, Conn 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michig 
Ave., Chicago, Ill 

General Elec. ¢ Schenectady, N. Y 

General Industries ¢ Dept. 10, Elyria, O 

Hansen Mfg. Co Princetor Ind Synchror 

Haydon Mfg. ¢ Inc., Forestville, Conn 

Holtzer-Cabot E cr 125 Amory, Bostor Ma 

Imperial Ele Co Akron, O 

Leland Ele Co., Dayton, O. 

Master Ele Co., Dayton, O 

Ohio Ele Mfg. ¢ 5905 Maurice Ave., Cleveland, O 

Peerless Ele ( Warrer Ohik 

Pioneer Gen-E-Motor, Chicago, Il 

Reliance E & Engrg. Ci 1082 Ivanhoe Rd., ¢ 
land, O 

Russell Elec. Co 340 W Huron, Chicago, Ill 

Signal Ele Co. Menominee, Mich 

Smith Corp I \ 100 Davis, Rochester, N. Y 

Speedway Mfg. Co., 1828 S. 52nd Ave Cicero, Ill 

Victor Ele Prods Inc., 2950 Robertson Rd Cin 
cinnati, O 

Wagner Elec Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Wesche Ele Co., B. A Cincinnati, Ohio 

Westinghou Ele & Mfg. Co., Dept. 7-N, Ea Pitt 


I 


MOUNTINGS, Rubber 
Lord Mfg. ¢ 1655 West 12th, Erie, Pa 


MULTIPLE LEAF CONTACT SWITCHES. 


See Plugs & Jacks, Radio 


NICKEL 
Driver-Harris ¢ Harrison, N. J 
International Nickel Co., In 67 Wall, New York, N. Y¥ 


NICKEL-SILVER 





(Sheet, Rod, Tube, Wire 
American Brass Co., Waterbury, Conn 
3 we Brass Co., 1205 Wicomico, Baltimore, Md 
Dri Co., Wilbur B., Newark, N. J 
Dr Harris C Harrison, N. J 
He Mfg. Co., Detroit, Mich 
Mallor & Co Ir P. R., Indianapolis, Ind 
Revere Copper & Brass, Inc., 230 Park Ave., New York 
i 
Scovill Mfg. C 65 Mill, Waterbury, Conn. ‘‘Adni 
Seymour Mfg. Co., Seymour, Conn 





NUMBERING MACHINES. See Machines, 
Numbering 


NUTS, Machine Screw. See Bolts, Nuts 


and Screws 


NUTS, Self-Locking 
Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
NUTS, Wing 
Central Screw Co., 3519 Shields Ave., Chicago, Ill 


Parker-Kalon Corp., Dept. E., 190 Varick, New York 
«Ms 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Til. 

Hunter Pressed Steel Co., Lansdale, Pa 

Speedway Mfg. Co., 1828 S. 52d Ave., Cicero, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,’’ 
‘*Levomatic,’ ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 


Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 

General Elec. Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


PACKING MATERIAL 
Kimberly-Clark Corp., Neenah, Wis« Kimpak’’ Crepe 
Wadding 


PAINT. See Finishes. 


PAPER, Gummed 
Paper Manufacturers Co., Philadelphia, Pa. ‘‘Neutrele 


PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, Fuller Board 
Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
‘Turbo.’ 

$randywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Continental-Diamond Fibre Co., Newark, Del. 

General Elec. Cx Section Q-1122 Appliance and Mer 
handising Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, Ill 
(Kimsul—for Thermal Insulation.) 

Mica Insulator Co., Dept. 200 Varick, New York, 
N. Y. ‘‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 

National Yuleanized Fibre C Wilmington, Del 


V 
“Campbell ““C-F,”’ Peerless.’’ 


















Taylor Fibre C¢ Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens 
fte.°° 

Westinghouse Ele & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 








Wilmington Fibre Specialty Co., Wilmington, Del. 
PEGS, Armature 


Insulation Manufacturers Corp., 565 W. Washington 
sivd., Chicago, Tl 


Mica Insulator Co., Dept. 31, 200 Varick, New York 
i oe 
National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn 


PHENOLIC COMPOUNDS. See Plastics 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 
(Also Tin Coated.) 

Bridgeport Brass Co., Bridgeport, Conn 

Bunting Brass & Bronze Co., Toledo, O 

Driver-Harris Co., Harrison, N. J 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
N. ¥ 


Sc ovill Mfg. Co., 65 Mill, Waterbury, Conn 
Seymour Mfg. Co., Seymour, Conn 


PHOTOELECTRIC CELLS AND TUBES 

DeJur-Amsco Corp., Shelton, Conn 

General Elec. Co., Section C 676-27, Schenectady, N. Y 

Weston Elecl. Instrument Corp., 582 Freylinghuysen Ave., 
Newark, N. J. ‘‘Photronic.’’ 


PILLOW BLOCKS, Ball & Roller Bearing 

Fafnir Bearing Co., New Britain, Conn 

Norma-Hoffmann Bearings Corp Stamford, Conn 

S.K.F. Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa Rubber Flex.’’ 


PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears & Pinions. 
PINS, Assembly 


Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J 


PINS, Cotter 
Hubbard Spring Co., M. D 75 Central Ave Pont 
Mich 


PINS, Dowel 
Allen Mfg. Co., Hartford, Conn 


PLASTICS, Laminated or Molded 

(See also Tubing, Laminated Phenolic, also Tubing 
Extruded Plastic.) 

Alden Products Co., 717 Center, Brockton, Mass. 

American Insulator Corp New Freedom, Pa Aico.’ 
Cold Molded. ) 

Auburn Button Works, Inc., Molded Plastics Div., Au 
burn, N. Y. 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, Ill 

oo Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Catalin Corp., 1 Park Ave.. New York, N. ¥ 

Chicago Molded Products Corp., 1024 N. Kolmar Ave 
Chicago, Ill 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Dilecto,’’ 
‘‘Dilophane,’’ ‘‘Celeron.’’ 

Dow Chemical Co., 1450 E. Main, Midland, Mich 

ee & Chemicals, Inc., North Tonawanda, 

Formica Insulation Co., 4661 Spring Grove Ave., Cin- 
einnati, O. 

General Elec. Co., Section B-15, Plastics Dept., 1 Plas 
—_ oe Pittsfield, Mass. ‘‘Textolite (‘‘Cetec’’ Cold 
Mold.) 

General Industries Co., Molded Plastics Div., Olive & 
Taylor Sts., Elyria, O 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 
eago, Ill 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Kurz-Kasch, Inc., Dayton, O 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥. ‘‘Lamicoid.’’ 

Monsanto Chemical Co., Plastics Div., Springfield, Mass 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 
nolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Ohmoid.’’ 


PLATES, Carbon Resistance 


Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero, 
Ill. 


Morganite Brush Co., Inc., Long Island City, N. Y. 
Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa. 


PLATING GENERATORS 

Eicor, Inc., 515 S. Lafilin, Chicago, Ill. 

Electric Spectalty Co., 213 South, Stamford, Conn 
General Elec. Co., Schenectady, N. Y. 


PLATING PROCESS, Nickel, Zinc 

General Elec. Co., Section Q-1122. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


PLATINUM. See Points, Contact. 


PLIERS & TOOLS 


Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, Ill 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, II. 

General Elec. Co., Section Q-1122 Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


PLUGS, Expansion 

Hubbard Spring Co., M. D., 575 Central Ave., Pontia 
Mich 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee 
Wis. 


PLUG & CORD SETS 

Alden Products Co., 717 Center, Brockton, Mass 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
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> 5 FACTORY 


; _ SEATING 
Does 


vos! 


Ihe saddle-shaped seats 
















and form-fitting backs of 
Royal adjustable chairs 
help reduce employee fa- 
tigue. Obviously, proper 
seating helps output. 
Write for the new Royal 
Factory Seating Catalog. 
There's a chair to suit any 
worker . . . to fit any job. 
Free trial to any progress- 


ive company. 


ROYAL METAL MFG. CO. 
194 .N. Michigan Ave., Dept. B, Chicago 


New York Los Angeles St. Louis Toronto 


Specify Royalchrome furniture for your reception room, rest room, 
recreation room and lunch room. 


ROYAL SEATING PAYS FOR ITSELF 


NOW AVAILABLE 


on approval basis 


WORLD DIRECTORY OF ELECTRICAL CURRENT 
CHARACTERISTICS in handy book form, alpha- 


betically arranged. Contains the frequency (cycles) 


and the voltages for single phase, two or three phase, 
and for DC; and plant KW capacity in many places. 
Data covers principal cities in over 100 different 
countries, exclusive of the U. S. Compiled by E. S. 
Moore, Export Manager of large manufacturer of 
electrical equipment. Price $5. Sent postage prepaid 
for 5 days’ free examination. Edition limited. Address: 


The Victoria Co., 704 N. 9th St., St. Louis, Mo. 





ALLEN 


COLD-DRAWN 


/ Hollow Screws fit your special 
/ electrical needs for small screws 
that hold under vibration. Ask for 
FREE fest samples in any sizes follow- 
ing: Hollow Set Screws in size No. 4 
andup. Socket 
Head Cap 
Screws in size 


No. 2 and up 
Spec ial to 
order in 
brass or any 
alloy. 


THE ALLEN MANUFACTURING COMPANY 


‘ROYAL 
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WITH THESE “NEW METHOD” 
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SURFACE OF THE 
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TUNGSTEN CONTACT 


SURFACE OF THE 
CLEVELAND 
TUNGSTEN CONTACT 


oS Microscopic examination of an ordinary tungsten contact 
would show jagged, uneven scars — plus gatherings of 
minute particles of tungsten. That is why an electrical spark, 
oxidizing these particles, causes almost certain pitting. 


Heretofore this hazard has been overcome by an expensive 
polishing operation. Now, by a new method, Cleveland Tung- 
sten has perfected the ‘‘smooth-as-glass’’ surfaced tungsten con- 
tacts . . . without extra cost to users. Wider adaptation of 
tungsten contacts is now permitted in machines, appliances and 
equipment because of the extra efficiency and economy 
achieved through the Cleveland Tungsten process 


We will be pleased to submit quotation on your specihcations 
or send samples of our nearest standards without obligation 


eA 


INCORPORATED 
10000 MEECH AVE., CLEVELAND, OHIO 
































TODAY speed a es 
speed that gets rush = = 
out on time.-- speec : 
keeps a plant operaung 
iency- 
ay one way to step UP a 
sembly output oo i ne 
ieee seeks rivet alee 
ic mu ; 
we biant. Set up to a. 
ets ata single machine - - 
_and set them cleanly -— 
firmly without harming - 
finish. You will save ane 
too, for Chicago pod 
SION RIVETS an 
i are y's 
eeeaeel combination: 
Sendasketch or bene . 
or, better yet, 4 — coil 
sembly, for a re e 
i analysis. 
un all the facts about 


multiple rivet-setting. 










RIVET AND MACHINE CO. 
1848 South 54th Ave. (S°S°) Chicago, Ill. 


TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 
AUTOMATIC AND MANUAL RIVET SETTING MACHINES 

















, QUALITY 
RELAYS 


2, 2500 ohm, SPDT, $1.05 (list 
MR- 6, 4-6V., DC, SPDT, -96 (list 
MR- 7, 6V., AC, SPDT, 1.23 (list 
MR-IL1, LLOV., AC, SPDT, 1.35 (list 


Wrile for complete STACO data 


STANDARD ELECTRICAL PRODUCTS CO. 


119 Ist Avenue No., Minneapolis, Minn. 


TRICO OILERS 


SAVE TIME - OIL- WORRY 





NEW MODERN — STREAMLINED 
. UNBREAKABLE 2 


e They modernize your i - 








equipment P : 
| 2? je Give that added sales/ | jf) } 
1 a bed feature ag j 
* . Reduce selling resistance | 
e Guarantee proper lubri- ie a 4 

cation = = 


e Place you a step ahead 
of your competitor 


WRITE FOR BULLETINS z 


SCREWS for every 


You can depend On UA for 
QUALITY: EFFICIENCY-SERVICE 





SAMUEL J.SHIMERe SONS 
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ESIC() SOLDER POTS 


WITH BUIL Tiny 














Purposely designed to meet 
tough production require- 
ments. They are not top 
heavy, and may be screwed 
to bench if necessary. Pilot 
light indicates heating; if 
current fails, light goes 
out. Write for circular. 


SHER TEL TO) Be 


Sh ee aS 
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BURNLEY 


ff THE ORIGINAL 
A FAVORITE 
FOR 40 YEARS 
a | 
MAKES SOLDER 
FLOW QUICK | 
AND FAST 


Approved by 
Underwriters’ 
Leboratories | 


Manufectured by 


BURNLEY BATTERY & MFG. CO. | 


NORTH EAST, PENNSYLVANIA | 





Beiden Mfg. C« 4633 W. Van Buren, Chicago, Ill 


General Ele ( Section Q-112:2 Appliance and Met 
handise Dey Bridgepor Cont 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


PLUGS & JACKS, Radio 

Alden Products Co., 717 Center, Brockton, Mass 
ruardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 


PLUGS & SOCKETS, Multiple Contact 


( 





Alden P icts Co., 717 Center, Brockton, Mass 
Guardian Ele Mfg. Co., 1627 W. Walnut, Chicago, I 
Jone Howar B., 2300 Wabansia Ave Chicage Ill 
POINTS, Contact 
Molybd I Platinum, Silver, Tungsten, Special A 
Baker & Co., Ir 113 Astor, Newark, N. J 
C. S. Brainin Div., I. Stern & Co., Inc., 20 VanDam 
New York, N. Y¥ 
Ca é Tungsten Corp., 547-39tt Union City ae 
Cleveland Tungsten, Ir 10000 Meech Ave Cleveland 
Oo 
Fansteel Metallurgical Corp., North Chicago, I1) 
Gener Plate D f Metal ind Contr ‘ 
I A bor M 
Gibson Electric Co., 8349 Frankstown Ave Pittsburg! 
P (ys Rea 
Mallory & Co., Ir P. R., Indianapolis, Ind 
Wilson Co H A., 105 Chestnut, Newark, N. J 
PORCELAIN 
Akron Porcelain Cc 
American Lava Cor 
Colonial Ir r ( 
Louthan Mfg. Co i 
Star Porce ( N J 
Nu B I 4 
Steward Mf ( 
| ver ( P isky, O 





POTENTIOMETERS. See Resistors, Radio 


POTS & LADLES, Melting 





gc i Co., Ir Deep River, Conr 

l Ele Co., Schenectady, N. Y 

Ele Co., 340 W. Huron, Chicago, 111. 

r Ele Co., 565 N. Chestnut tavenna, O 

H a 619 N. 54 P adelphi P 

( } ( Li Mass 
€ ( Edwin I 7530 T Blvd., P t 
Pa ( malox.’ 


POWER TOOLS. See Tools, Powet 
PRE-FINISHED METALS. See Metals, 


Pre-finished 
PRESSES, Drill 
Wall Turner ¢ 
N 


I Berckma P 


PRESSES, Plastic Molding 


Kux-Lohner Mact 2145 Lexington, Chicago, I 

Stokes Machine ¢ F. J., 5996 Tabor Rd., Olney P. O 
Philadely P 

White D Mi ( S S I it N 
York, N. ¥ 


PROCESS EQUIPMENT 
; EF. J.. 5996 7 


Stokes M ( I Olr P.O 
P : 

PULLEYS 

Pyott Four & Machine Co., 328 N. Sangamon, ( 
cago, I 

PUMPS, Vacuum 

Stoke Ma r ( I J 9996 Tabor Rd Olney P. O 


PUSH BUTTON STATIONS. See Switches, 


Remote Control 


PYROMETERS 


DeJur- At Shelton, Conr 


PYROXYLIN COMPOUNDS. See Plastics 


RAWHIDE GEARS. See Gears & Pinions, 
Non-Metallic. 


RECEPTACLES, Lamp. See Sockets, 


Lamp 


RECTIFIERS, Current 
ie Ir 


Electricoi , 6 Varick, New York, N. Y 

Fansteel Metallurgical Corp North Chicago, Il 

General Ele ‘ Section Q-1122 Appliance and Mer 
chandise Dept Bridgeport, Conn 

Internationa Telephone Development Co., Inc., 187 


Varick, New York, N. Y 
Mallory & Co., Inc., P. R., Indianapolis. Ind 
Westinghou Ele & Mfg. Co., Dept. 7-N, East Pitts 


burgl Pa 
REDUCERS, SPEED. See Speed Reducers. 
REELS, Cord (Built in) 


Vacuum Cleaner Corp. of America, Cordomatic Div 
Wissahickon Ave & Juniata, Philadelphia, Pa. 
*‘Cordomatic.’ 


REFRACTORY PORCELAIN. See Ceram- 
ics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. See Controllers, 
Motor 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 
Stats 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


Dunn, Ine Struthers, 1321 Cherry, Philadelphia, Pa 
**Dunco.’”’ 


Fenwal Incorporated, 10 Main, Ashland, Mass 

General Elec. Co., Schenectady, N. Y 

Mercuid Corp 4201 Belmont Ave., Chicago, Ill 
Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave 





S., Minneapo Minn 
Paragon Elec 37 W. Van Buren, Chicago, Il 
Spencer Thermostat Co., 101 Forest Attleboro Ma 


(Low Voltage.) 


REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y 
General Elec. Co., Schenectady, N. Y 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N ‘ 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied Control Co., Inc., 227 Fulton, New York, N. Y 
American Automatic Elec. Sales Co., Dept. ¢ 1033 W. 
Van Buren, Chicago, Ill. ‘‘Autelco Strowger.”’ 
American Gas Accumulator Co., Electrical Div Eliza 
beth, N. J. ‘‘Agastat’’ (Time delay.) 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Autocall Co., Shelby, Ohio. 


Barber-Colman Co., 1216 Rock, Rockford, 1 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 
Ih} 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco.”’ 

Eagle Signal Corp., Moline, Ill. 

General Elec. Co., Section C 676-27, Schenectady, N. Y 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 

Hart Mfg. Co., Hartford, Conn “Diamond H.”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Kurman Elec. Co., Inc., 241 Lafayette, New York, N. ¥ 

Leach Relay Co 1919 Avalon Blvd Lo Angeles, Ca 

Mercoid Corp 4201 Belmont Ave., Chicago, II. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden 
Mass 

Standard Electrical Products Co., 419 First Ave Nortt 
Minneapolis, Minn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


Weston Elecl. Instrument Corp, 582 Frelinghuysen Ave 
Newark, N. - 
Westinghouse Elec. & Mfg. Dept. 7-N, East Pitts 


burgh, Pa 


RESISTANCE LINE CORD. See Cords 


tesistance Line. 


RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 S First Milwaukee Wis 
‘Bradleyunit,’’ ‘‘Bradleyometer,”’ Bradieystat.”’ 

Clarostat Mfg. Co Inc., 285 N. Sixth, Brooklyn, N. Y 

General Elec. Co., Schenectady, N. Y 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 

Instrument Resistors, In Little Fa N. J 

International Resistance €o., 405 N. Broad, Philadel 
phia, Pa 


Lectrohn Tn 31 W th Place, Chicago (Cicero 
P; Ii} 
Mallory & Co., In P. R., Indianapolis, Ind 


National Elec. Controller Co 


09 Ravenswood Ave., 
Chicago, I 


Ohmite Mfg. Co i805 W. Flournoy, Chicago, I 
tex Rheostat Cc 37 W. 20tt New York, N. Y 
Sprague Products Co., North Adams, Mass 


Ward Leonard Elec. Co 34 South, Mt. Vernon, N. Y 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers 
Aerovox Corp., New Bedford, Mass 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 
Instrument Resistors, Inc., Little Falls, N. 
International Resistance Co., 405 N. Broad, Philadel 
phia, Pa 


Lectrohm Inc 5131 W 25th Pla cr ago (Cicero 
5 Se Hl 

Mallory & Co., P. R., Indianapolis, Ind 

National Elec Controller Co 5309 Ravenswood Ave 
Chicago. I] 

Ohmite Mfg 4205 W. Flournoy, ¢ ago, Ill 





Sprague Products Co., North Adams, Ma 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

White Dental Mfg. Co., The, S. S 10 EB. 40th, New 
York, N. Y 


RHEOSTATS, Electroplating 


Allen-Bradley Co 1309 S. First, Milwaukee, Wis 


National Elec Controller Co., 5309 Ravenswood Ave., 
Chicago, Til 
Udylite Corp 1651 E. Grand Blvd., Detroit, Mich 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 

General Elec. Co., Schenectady, N. Y 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago. Tl 

Ohmite Mfg. Co 1805 W. Flournoy, Chicago, I 

Rex Rheostat Co., 37 W. 20th, New York, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“*Vitrohm.”’ 

Westinghouse Elec. & Mfg. Co Dept. 7-N, East Pitts- 
burgh, Pa. 


RHEOSTATS, Radio. See Resistors, Radio 
Control. 


RIVETING MACHINES. See Machines, 
Riveting. 


RIVETS, Plain 

Central Screw Co.. 3519 Shields Ave.. Chicago, III. 
Progressive Mfg. Co., Torrington, Conn 

Republic Steel Corp., Cleveland, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
(Cicero P. O.), Chicago, Ill 

Tubular Rivet & Stud Co., Wollaston, Mass. 


ROTARY CONVERTERS. See Motors. 
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SP RAGUe“OE 


KOOLOHM 


ead” 


Wound with 
insulated wire 


THEY’LL HANDLE JOBS THAT 
ORDINARY RESISTORS WON'T! 


In the unique construction features of Sprague Koolohn 





Resistors many users are finding the answer to resistor 
problems they have been unable to solve with conven- 
tional resistor types: Economies in space and cost; simpli- 
fied mounting, direct to metal frames; closer tolerances 


at lower cost; non-inductive resistors at lower cost; 























higher resistance in less space; freedom from coatings 
that peel or crack; cooler operation than any other 
resistors of equal size and rating, etc. All of these ad- 
vantages are made possible by the exclusive Snrague 
method of insulating the wire itself before winding with 


a 1000° C. heat-proof, moisture-proof insulation material. 


OUR OFFER! Sample Koolohms free to industrial 


: : i 
users Any size from 5 to 200 watts You be the judge 






Catalog No. 10 on request 
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COMING TO NEW YORK? 


YLAN to stop at the convenient Bel- 

mont Plaza where so many men in 

the electrical manufacturing field now 
make their headquarters. 


Just a few blocks from Grand Central 
Station, in the midtown business dis- 
trict, near Radio City, across the street 
from the General Electric Building . . 
at the Belmont Plaza you have a fine 
address without the expense that usually 
accompanies it. 


800 attractive rooms from $3.00, each with 
both tub and shower and radio. Two 
popular-priced restaurants—The Pine 
Room and its coffee shop service and 
prices; and the famous Glass Hat, a 
quarter-million dollar restaurant that 
affords you superb dining and daneing to 
two noted orchestras. 


HOTEL 
BELMONT PLAZA 


Lexington Avenue at 49th Street, New York 


John H. Stember, Manager 
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Two Lids That 
Teach a Lesson 


@ Thetest lid at left was filled with a good grade 
of ordinary insulating varnish (linseed and china- 
wood oil base), the test lid at right with HARVEL 
612-C, the sensational phenol-aldehyde synthetic 
resin base insulating varnish made from Cashew Nut Shell 
Liquid. Both were baked for two weeks at 220°F. Then 


they were each cut in half—and look at what happened! 


The Les on: HARVEL 612-C, curing by polymerization, 


s not dependent upon ‘‘oxidation’’ but sets completely 
dry throughout irrespective of the thickness of its applica- 
tion. Ordinary varnishes, which dry mainly by ‘‘oxida- 
tion,’’ set on the surface but usually leave the interior wet 
or tacky. Thus, HARVEL 612-C gives better protection 
especially in deep windings as in the armature shown 
below, and can be applied far more rapidly in multiple 
coats by%allowing merely a brief bake between dips and 


a single final bake of the completely treated winding 


HARVEL 612-C cannot 
soften or throw out and 
when cured, it is neither 
affected by acids, nor dis- 
integrated by mild or con- 
centrated alkali solutions 
It is highly resistant to 
transformer and lubricating oil and maintains its insulating 
qualities at elevated temperatures far better than ordinary 
varnishes. It may be applied in any of the usual ways and 
because of its excellent dip-tank stability, there is no 
storage loss 


A new folder, outlining in detail the 
characteristics of HARVEL 612-C is yours 
for the asking, or write for consultation on 


your specific requirements. 


































































PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 












\ 





KESTER 
FLUXES 


41 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER company 
4209 Wrightwood Avenue, Chicago, Illinois 
Eastern Plant: Newark, N. J. 


a Canadian Plant: Brantford, Ont. ae 
INSTRUMENT RESISTORS 


INCORPORATED 


Manufacturers of 


Wire Wound resistors for Instrument, 
Electronic and Industrial applications 


ibd l eee ek 


ary ett!) 


KESTER 
T SOLDERING | 


ure 








Precision spool type; Tubular, in both 
standard and precision tolerances; Ad- 
justable units; Resistance cards and 
Custom built units 


WRITE FOR CATALOG 


Instrument Resistors, Inc. 
Little Falls, New Jersey 








Insulate bare wire with LAVOLAIN ball end | 


socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown ‘+ size. 


THE STAR PORCELAIN CO. 
41 Muirhead Ave. TRENTON, N. J. 


Vitreous Enameled 


RESISTORS 


Made for long, dependable 


service. 
More Economical to buy and 
to use. 
Complete range of fixed, 


tapped and adjustable types. 
Write for samples; no obli- 
gation. 


en eR ee 


S§131 WEST 25 PLACE 
CHICAGO (CICERO P.O.)ILL. 


+ + + 





R.P.M. COUNTERS. See 
SAWS, Band & Benc 


Walker-Turner ¢ Ir 4211 Berckman, Plaintie 2 


Tachometers. 


SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 


SCREW MACHINE PRODUCTS, 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 


Fibre. 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

Hunter Pressed Stee! Co., Lansdale, Pa 

Linden & Ci Inc., 897 Broad, Providence, R. I 


National Acme Co., 170 E. 131, Cleveland, O 
Peck Spring ¢ 12 Grove Ave., Plainville, Conr 
Progressive Mfg. Co., Torrington, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


Shimer & Sor Samuel J., Milton, Pa. 
Standard Pressed Steel Co Box 594, Jenkintow: Pa 
Waltham Watch Cx Waltham, Mass 





Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee 
Wis 

SCREWS, Hollow & Socket Head 

Allen Mfg. ¢ Hartford, Conr 


Central Screw Co., 3519 Shields Ave., Chicago. I] 
Parker-Kalon Cory 198 Varick, New York, N. ¥ 
Standard Presse Stee Co., Box 594 Jenkintowr Pr 


SCREWS, Lock Washer 

American Screw Co., Providence, R. I 

Continental Screw Co., New Bedford, Mass 

Scovill Mfg. Co., 65 Mill, Waterbury, Conr 
Shakeproof Lock Washer Co., 2309 N. Keeler Ave Chi 


ago, I Sems 





SCREWS, Machine. See Bolts, 


Screws 


Nuts & 


SCREWS, Recessed Head 

American Screw ¢ Providence, R. I 

Chandler Products Co., Euclid, O 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Cory New Britain, Conn 

Lamson & Sessions ¢ Cleveland, O 

National Screw & Mfg. Co., Cleveland, O 

Parker-Kalon ¢ p 198 Varick, New York 7 a 

Pheoll Mfc. ( Chieago, Ill 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester 
N. ¥ 

Scovill Mfg. Co., 65 Mill. Waterbury, Conr 

Shakeproof Lock Washer C 2509 N. Keeler Ave., Chi 

I 


SCREWS, Self-Tapping 
American Screw (¢ P 


rovidence, R. I 





Central Screw C 519 Shields Ave., Chicago, II 

Groov-P Cory 411 Kerrigan Ave., Union City, N. J 

larker-Kalon Cory 8 Varick, New York, N. Y 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
ago, I 

SCREWS, Set and Cap 

Allen Mfg. ¢ Hartford, Conr 

Parker-Kalon Cory % Varick, Ne York, N. ¥ 

Republic Steel Corp., Cleveland, O 

Scovi Mfg. Co., ¢ Mill, Waterbury, Conr 

Shakeproof HA k Washer Ce 2509 N. Keeler Ave., 
Chicag 

s lard Pr s ( Be ’ Jenki ae 


SCREWS, humb 


nN Shields Ave., Chicago. I 
Parker-Kalon Cory ® Varick, New York, N. ¥ 
Progre ve Mf Co., Torrington, Conn 
SCREWS, Wood 
American Screw ( Providence, R. I 
Central Scere ( + Shi Ave ( ag I 
Char r Pr Compar Euclid, O 
Continent Ss w ¢ vy Bedford, Ma 
Cort Screw ( I i New Brita ( I 
Lar & Se I ( Cleveland, O 
Na al Screw & M Co., Cleveland, O 
Phe Mar r Company, ¢ ago, I 
Russe I & Ward B & Nut Ce Port Chester 
a. 2 

Scov M ( 5 Mi Waterbury, Conn 

SEALS, Oil 

American Felt C Ir Gler é Conr 

Chicag Raw e Mf Co., 286 Elston Ave., Chi 
ag I 

Garlock Packing ¢ Palmyra, N. Y **Klozure.’’ 

Git B Mfg. Co 1840 S. Kilbourn Ave Chicage 
I 

SEATERS, Commutator Brush 

Idea Cor Dresser Co 1008 Park Ave Syca 


i 


SEPARATORS, Magnetic 
5905 Maur 





Oo I & Mfg. ¢ 4 Cle Oo 
SHADES, Mica 
Mica Ir tor ¢ Dept l 200 Varick, New York 
N. 
New Er nd Mica ¢ Walthan Ma 
SHEAVES, V-Belilt 
Pyott Fou & M ne Co., 328 N. Sangamon, C 
ag I 
SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Coppe1 Also Coppe1 
Thin-Sheet 
SHEETS, Iron Enameling 
America R M ( 2841 Cu Middletown, O 
Arr 
Carneg Iilir Steel Cory Pittsburgh, Pa (Unitec 
S ( I Sul liary 
( St ( Granite Ci I 
R M ( D \ Ss ‘ 
K 
Stee ( Cleve oO 
& § I Jos. T., Chicag I 
SHEETS, Nickel. See Nickel 
SHEETS, Steel 
Nicke ‘ N. Second, Peru, I). ( Pre 


Americar 











American Rolling M ce 2841 Curtis Middletowr 
Oo “‘Armco.”’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co Div. of Andrews Stee cr 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


SHELLS, Screw Socket 
Patton-MacGuyer Co., 17 Virginia Ave., 
a 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


SILVER 
Sheet, Rod, Tube, Wire, Anodes 
Baker & Co., Inc., 113 Astor, Newark, N. J 
Handy & Harman, 8&2 Fulton, New York. N. Y. 
General Plate Div. of Metals and Controls Corp 
Forest, Attleboro, Mass 
Mallory & Co., Inc., P. R.. Indianapolis, Ind 
Wilson Co., H. A., 105 Chestnut, Newark, N 


SLATE 


Portland-Monson Slate Co., 


Providence, 


Portland, Me. 


SLEEVING, Saturated. 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 
General Elec. Co., Schenectady, N. Y 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


See Tubing, Var- 


more, 
SOCKETS, Lamp 
Alden Products Co., 717 Center, Brockton, Mass Roti 


lok Fluorescent 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 

General Elec. Co., Section Q-1121 
chandise Dept., Bridgeport, Conn 


SOCKETS, Radio Tube 
Millen Mfg. Co., Inc., James, 150 Exchange 
Mass. 


Industrial Contro) 


Appliance and Me 


Malden, 


SOLDER, Self-fluxing 

Gardiner Metal Co., 4818 S. Campbell Ave., 

General Elec. Co Section Q-1122 
chandise Dept Bridgeport, Conn 

Kester Solder Co 4209 Wrightwood Ave Chicage I 

Ruby Chemical Co., 68 McDowell. Columbus. O 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J 

General Plate Cec., Div. Metals and Controls Corp., 
34 Forest, Attleboro ass 

Handy & Harman, 82 Fulton, New York, N. Y., ‘‘Sil- 
Fos,”’ “‘Easy-Flo.”’ 

Mallory & Co., Ir P. R., Indianapolis, Ind 

White Dental Mfg. Ce S. S., 10 E. 40th, New York, 
ioe 

Wilson Co., H. A 105 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid 
Burnley Battery & Mfg. Co., North East, Pa 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, II. 
General Elee. Co Section Q-1122 Appliance and Mer 
chandise Dept., Bridgeport, Conn 
Kester Solder Cc 1209 Wrightwood Ave 
McGill Mfg. 300 Indiana Ave., 
“ee,” Crescent.’ 
tuby Chemical Co., 68 McDowell, Columbus, O 


SOLDERING IRONS. 
SOLDERING POTS. See 
SOLENOIDS 


Allen-Bradley Co 

American Automatic 
guren, Chicago, Il 

Davis & Co., Inec., Dean W., 547 W. Fulton, Chicago, 
1 


Chicago, Til. 
Appliance and Mer 


Chestnut, Newark, N. J. 


Chicago, I} 
Valparaiso, Ind. 


See Irons, Soldering. 


Pots and Ladles. 


1369 S. First, Milwaukee, Wis. 
Electric Sales Co., 1033 W. Van 


l} 
Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 


Electrocoil Co., Inc., 6 Varick, New York, N. Y. 
General Elec. Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
Magnetic Windings Co., 16th & Butler, Easton, Pa 
National Acme C¢ Elec Mfg. Div Cleveland, O. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Trombetta Solenoid Co., Milwaukee, Wis. 


SPEED INDICATORS. See 


also Stroboscopes. 


Tachometers; 


SPEED REDUCERS. Also see Motor 
Specifications elsewhere in this issue. 

Cullman Wheel Co., 1328 Altgeld, Chicago, III. 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Il. 

Lenney Machine & Mfg. Co., Warren, O. 


SPEED REGULATORS. See Controllers, 
Motor. 


SPRINGS 
Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 


and, O (United States Steel Corp. Subsidiary.) 
Barnes Co Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 
Cuyahega Spring C 10270 Berea Rd., Cleveland, O 
Gibson Cc Wm. D., Div. of Associated Spring Corp., 
1800 Cylbourn Ave., Chicago. Il 
Hubbard Spring Co M. D., 575 Central Ave Pontiac, 
Mict 


Hunter Pressed Steel Co., Lansdale. Ps 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


SPROCKETS, Roller Chain 

Cullman Wheel Co.. 1328 Altgeld, Chieago. Tl) 

Pyott Foundry & Machine Co., 328 N. Sagamon, Chi- 
Ill. 


ago 


ELECTRICAL MANUFACTURING 
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1 
It’s Made From 


ROUND OR 
FLAT WIRE 


Cuyahoga Spring Co. 
can make it, including 
welded, pointed or 
threaded parts, in any 
metal or finish. Send 
for descriptive folder. 


SNAP CLIPS 
ae ee 





Tins thermostat automatically 
closes a circuit on a drop in temperature when the 
switch is in “heating” position. With switch set bs _—., | 
for “‘cooling”’, circuit is made on temperature rise. — 
Chace High Temperature Thermostatic Bimetal is used 
as the active element to produce desired automatic 
movements and control the air conditioning system. 
For dependable, automatic action at predetermined 


temperatures, specify Chace Bimetal. THE CUYAHOGA 


W. M. CHACE CO. SPRING COMPANY 


1608 Beard Avenue - - - Detroit Mich. 10270 BEREA ROAD 
CLEVELAND, OHIO 


PINCOR Fast, Quality 
ROTARY CONVERTERS |COIL WINDING 


always 




















COIL WINDER DRIVE 


e@ Assures quality — uniform coil pro- 
duction. 


@ Infinite range of driving speeds from 
120 to 650 RPM. 


@ Neutral position allows hand turning of coils. 

@ Positive Speed control — changed while running. 
@ Automatically maintains constant wire tension. 

e@ Automatic recorder counts every turn. 


@ For use with all IDEAL Coil and Armature Winding Forms — 


More Power To You- or with other equipment. 





“UNIVERSAL” No. 20 
TI COIL WINDER HEAD “CONCENTRIC" HEAD 
For ea ame O I } e e For winding coils up to 13’ x 1614". @ For winding single phase motor 
e Easily winds 40 to 60 perfect coils coils of any length and width. 
: per hour. e Winds in gangs up to six. 
For value in power supply equipment, you can’t go wron 
= PINCOR. And among top PINCOR values are PINCO “MIDGET” No. 2 
ee ee ee 40 V.A. to COIL WINDER HEAD ARMATURE WINDING HEAD 
5K. be ont Ba — ee, e For winding coils smaller than 6'»'’ Winds small universal, shaded pole, 
ay re and " x 8! two pole D.C. or repulsion induction 


are truly economical. Specify them for the operation of 
radios, coin-machines. power amplifiers, gaseous signs. 


Write or wire for catalogue! ASK FOR FREE DEMONSTRATION 


PIONEER GEN-E-MOTOR IDEAL COMMUTATOR DRESSER COMPANY 


e Handles up to six coils in series. armatures up to 3’ diameter. 








1008 Park Avenue Sycamore, Illinois 
“eee Tatees g Maakeg ad eo; a — SALES OFFICES IN ALL PRINCIPAL CITIES 
. Cable: SIMONTRICE, New York. _ In Canada: Irving Smith, Ltd., Montreal, Quebec 
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= ||| powrex |" 
MERCURY SWITCHES 


Write for 
Catalog! 






Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


aa 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 


ELectuic Heat 


FROM ROOM TO FURNACE 
TEMPERATURES 


Strips, Rings, Tubular, |m nersion, Cartridges, 
Unit Heaters, Air Heaters, Vane Heaters, and 
Furnace Types. Why not ask for engineering 
data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th ST., PHILADELPHIA, PA 








TROMBET TA SOLENOID CO. 


MILWAUKEE WISCONSIN 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General _purpose— 
15 sizes—4 to 90 Ibs. High speed—11 sizes—', to 
35 los. Long Stroke—11 sizes '; to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 


Pulling Capacity ';—10,000 Ibs 


A.C.—SOLENOID BRAKES—D.C. 
Dis and Shoe Brakes up to 2,500 ft.-Ibs. 


RECIPROMOTORS—SEMOTORS 


any capacity 
Special Equipment Our Spectalty 


PRECISION 


PAPER TUBES 


FOR EVERY COIL 
REQUIREMENT 
Round, Square and 
Rectangular 
Yet trol LN Mad pped of Dielectric 
Paper, Fish Raper, Acetate or 
Combinations 
J 
Write for Prices and Samples 


PRECISION PAPER TUBE CO. 


Xx LL CHARLESTON ue SaaS crease 











STAMPINGS, Metal 


Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, I! 
Aluminum Goods Mfg. Co., Manitowoc, Wis 
Ameri S Waterbury Brass Goods Branch 





Barnes (¢ Wallace, Div. of Associated Spring Corp., 


sridgeport Bra Co., Bridgeport, Conn 

‘ s ( 70 B KR ( oO 

Da k Mfg. ¢ Bantam, ¢ r 

‘ \ Db of 4 i = g Corr 

x ( A ct 4 I 

H s ( M. D ( \ I 
M 

Hunt I S ( Lar Pa 

\ x H Third & Vine Sts., ¢ oO 

I & I 897 Broad, Providence, R. 1 

Patt MacG ( 17 Virginia Ave Providence 
ao 

Raymor Mfg. ¢ Div. of A ated Spring Cory 
Corr I 

Reput s ( ( ve oO 

1 ( & Br I Ror Mfg. Div 230 
Park N York, N. Y 

Scov Mfg ( f Mil Waterbur Conr 

Shakeproof Lock Washer Co 2509 N Keeler Ave 
Chicag I 

Sherman Mf ( Hq. B... B e Creek, M 

I hener & ¢ I iH Bingha ! N. 2 

Wilmington Fibre S ialty ¢ Wilmingtor De 

\\ \\ M ( iS B M ' 
Wi 


STAMPINGS, Small, en: Metallic 


Brandywine Fibre 1} icts ¢ 402 Walnut, Wilming 
tor Del 
ntinental-Di Fibre ¢ Ne k. D 
Ir ‘ sy ‘; A ( 
na oO 
( | ( si B ] D 
Plast AV tield, M 
Richar ( M S€ Park ( ag I 
Sy i Cor Oa Pa 
Ta Fibre ¢ N tow I 
W j \\ Mf ( s J M 
W 


STARTERS, 
tor. 


Motor See Controllers, Mo 


STEEL BARS & SHAPES | 
ericar & Wire ¢ Rocke er Bldg Cleve 
oO United States Steel Corp. Subsidiary 


ort RK M ( D f Andrew St ( 





STEEL SHAFTING, Screw Stock 


America Steel & Wire Co Rockefeller Bldg Cleve 
nd, O United States Steel Corp. Subs diar 

Repub Steel Cory Cleveland, O 

I n & Son, I 7; 6 I 


STEEL SHEETS. See Sheets, Steel 


SITect SHEETS, Enameling. See Sheet 
Ircn Enameling 


STEEL, Stainless 





ir K M ( 2841 Cu M 
Arr 
an Stee & W ( ¢ r Bldg Cleve 
0 I ted Sta p. Subsidiar 
I Ste Corry r Pa I 
~ | ry Subs } 
( W I New 
Ste ( Cleve 
tyer & S$ I ( g I 


STEEL, Stamped & Turned Up 


Ang s oO MI 


STEEL, Strip 


American Nick i ( 2 N. Second S Peru, I 
Pre -fir f 
Amer I R M ( S41 ¢ M 
oO Ar 
American Steel & Wire ¢ Rockefeller Bldg., Cleve 
; od United States Steel Corp. Subsidiary.) 
t ( Div f A ited Spring Corp., 
Br ( Cold R ed Spring.) 
g I Ss Cort I yur P (United 
stat = ( > llary 
( ( S ( Grar Cit I 
put st ( ( veland, O 
R s ( J 4 rrentor N 
R &S Ir Jos. T., Chicago, Il 
Chor Stee ( Warrer oO Electro Zir Copper, 
Nicke B & Bronze ¢ ted, a Bright Finish 
T ted Thor rir 
I 


STRAIN RELIEFS, Cord 


Belden Mf ( 1 W. Van Buren, Chicago, Il 

General El ( Section Q-1121, Appliance and Mer 
hand Dey Bridgeport, Conn 

Walker ¢ George 8 Amsterdam Ave., Passaic, N. J 


Idea r € r ¢ 0S Park Ave Syca 
more 1 
P lid Pr ( i: ¢ Stat Chicago Ill 
( , E Z 
Smith Cor I \ 10 D Rochester. N. ¥ 
Vire Stripper ¢ 7297 Eastham Ave E. Cleveland. O 
STROBOSCOPES 
ral |} henectady, N. ¥ 


SWITCHES, Fixture & Fan 

Arrow-Hart & Hegeman Elec. (¢ 
Div., Hartford, Conn 

General Ele ( Section Q-112 Appliance and Mer 
handise Dept Bridgeport Con: 

McG Mf ( a trie D Valpara Ind 


industrial Control 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec 
Div Hartford, Conr 

General Ele ( Section Q-1122 Appliance and Mer 
handi Dept Bridgeport, Conn 

Hart Mfg. ¢ Hartford, Conn Diamond H 


Industrial Control 

















SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

General Elec. Co., Schenectady, N. Y 

Pickering Products Corp Grinnell at Erwin, Detroit 
Mict ““Metrik 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Ele & Mf Co., Dept. 7-N, East Pitt 
burgh, Pa 


SWITCHES, Limit 

Allen-Bradley Co 098 OS First Milwaukee Wi 

Allied-Contr ‘ li 227 Fulton, New York, N. Y¥ 
IL -¢ 

Arrow-Hart & Hegeman Elec. C. 
Div., Hartford, Conr 

Bacon, Emra D 1513 Brooklyn Ave. (Cleveland, O 

Barber-Coleman Co Rockford, Ill 

General Elec. Co., Schenectady, N. % 

Hart Mfg. Co., Hartford, Conn 

Micro Switch Cory Freeport, I 

National Acme Co., 170 E. 131st, Cleveland, O 

Ward Leonard Elec. Co., 34 South, Mt Vernon, N. Y 

Westinghouse } & Mf ( Dept. 7-N, East Pitts 
burgh, Pa. 


Industrial Control 


SWITCHES, Mercury 

General Elec. Co Nela Specialty Div Lamp Dept 
110 Fight Hoboker x. 2 Kon-Nec-Tors 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 

Powrex Switch Co., 196 Willow, Waltham, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 


SWITCHES, Radio 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave Milwaukee, Wis 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Tl’ 

Mallory & Co., Inc P. R., Indianapolis, Ind. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il 


SWITCHES, Remote Control 
— Button gle, Lever or Treadle 
Allen-Bradley C« 309 S. First, Milwaukee, Wis 
4 lied Control Co., In 227 Fulton, New York, N. Y 





Hi -¢ 
American Automatic Elec Sales Co., 1033 W Van 
Buren, Chicago, Il 
Arrow-Hart & Hegeman Ele Co., Industrial Control 
Div Hartford, Conr 


Clare & Co Cc. P., Lawrence and Lamon Aves., Chi 
cago Iii 


Dunr In Struthers, 1321 Cherry, Philadelphia, Pa 
Dunco 

General Ele ( Schenectady, N. Y 

Hart Mfg. Co Hartford, Conn “Diamond H 

Micro Switch Corp., Freeport, I 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 

Westinghouse Elk & Mf Co., Dept. 7-N, East Pitt 


burgh, Pa 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 
Allied Control Co., Ince., 227 | Fulton, New York, N. Y 


Arrow-Hart & Hegeman Ele Co., Industrial Control 
Div Hartford Conr 

Chase-Shawmut Cc Newburyport, Ma 

General Elec. Ct Section Q-1122 Appliance and Mer 
handi Dept Sridgeport Con 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’’ 

Mier Switch Corp Freeport, I 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
~ Minneapoli Minr 


SWITCHES, Stepup 


suardian Ele Mfg. ¢ W. Walnut. Chicago, 1 


SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Mair Ashland, Mass 


SWITCHES, Time. See Timing Devices 
SWITCHES, Vacuum 


General Electric ( Schenectady, N. ¥ 
TACHOMETERS 

Veeder- Root In Hartford, ¢ I 

Weston Elecl. Instrument Co 582 Frelinghuysen Ave., 


Newark, N. J 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-121, Newport, Ky 


TANTALUM 
Fansteel Metallurgical Corp North Chicago, Ill 


TAPE, Braided 
Anaconda Wire & Cable ¢ Broadway New York 
N. ¥ 


TAPES, Cotton, Linen, Silk 

Continental-Diamond Fibre Co., Newark. Del 

General Elec. Ce Section Q-1122 Appliance and Mer 
chandise Dept Bridgeport, Conr 
Insulation Manufacturers Corp., 565 W 
Blvd Chicago, Ill 

Mica Insulator Co., Dept 31, 200 Varick, New York 
M. - 

Westinghouse Ele & Mfg. Ce Dept. 7-N, East Pitts 
burgh, Pa 


TAPE, Adhesive, Fibre & Paper 
Minnesota Mining & Mfg. Co St. Paul 


Sate} 


*aper Manufacturing Co Philadelphia, Pa 


TAPE, Mica 


Continental-Diamond Fibre Co 


Washington 


Minnesota 


Neutrele 


Newark, Del 


General Elec. Cx Section Q-1122 Appliance and Mer 
chandise Dept Bridgeport, Conn 
Insulation Manufacturers Corp 565 W. Washington 


Blvd., Chicago. Il 
Mica Insulator Co Dept. 31, 200 Varick, New York 


N. = 
TAPE, Rubber and Friction 
General Tle Co., Section Q-1122 Appliance and Mer 
chandise Dept Sridgeport, Conn 
Insulation Manufacturers Corp 565 W. Washington 
sivd Chicago. Il 
Mica Insulator Co Dept. 31, 200 Varick, New York 
N. Y¥ 
Westinghouse Elec. & Mfg. ¢ Dept. 7-N, East Pitt 


burgh, Pa 


ELECTRICAL MANUFACTURING 
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65 YEARS OF 
MOLDING 
EXPERIENCE 





... AND THEIR ¢ 
EXPERIENCE IS STILL WORKING FOR US. 


tee ae 


The Auburn Button Works was’a husky young shaver of eight when this picture of the pressroom gang was taken. Bio aF 
That was 57 years ago. Today all twenty of these fellows are still working for us. Of course they are no longer on the og 

active payroll — but the experience they acquired — and the_experience ofall our employees from 1876 to this day a 
shows up in every job we turn out‘today. ine i <—e j 

From twenty employees working in one small building, until today, with a payroll of 700 and a plant coverirg rete we D0 A ae” 
15 acres, Auburn has grown because we have learned how to profit from the experiences of our past. Cost-shaving ie fx, |S Da as ti 
short cuts, skill in mo!d-making and in molding are all the’ result of long experience applied to the job of today. @MsnZ any &, 2 i 

Let an Auburn Engineer tell you how “i a , : ~ yy oh oe Tt - 
this experience can be applied to your MOLDED PLAS TICS DIVISION a 4 ae “alight a 
molding job. — eae A gr 


NEW YORK CHICAGO DETROIT AUBURN BUTTON WORKS, Inc. on Whe fee OMe 


SYRACUSE CLEVELAND BOSTON Auburn, N. Y. 





IN INSULATOR 
ENGINEERING 


The useful life and freedom 
from trouble of your electrical 
equipment may directly 
depend on how well your 
product is insulated. That's why 
its smart engineering to discuss 
porcelain insulator design with 
Universal engineers. Universal 


oe ” . 
a re dry process’’ porcelain can 


electrode housing has threaded be produced in designs that 
throat, draining provisions and hold to close dimension toler- 
must be held to close dimension 

tolerances and as accurate in its ances. Send sample or sketch 
design as the small mets! parts of your porcelain insulator 


usea in its assembly. It's an 


example of Universa! Craftsman- requirements, or outline of 


ship. your problem. 
THE UNIVERSAL cLAY probUCTS co. 
1540 EAST FIRST ST. SANDUSKY, OHIO 


FEBRUARY 


1941 






















Great News— 
The New 


UTILITY 
TESTER 


The UTILITY TESTER is a 
new kind of instrument for 
testing all electrical utili- 
ties and appliances such as 
—MOTORS, RANGES, 
HEATERS, IRONERS, 
WASHERS, SUN 
LAMPS, TOASTERS, 
AIR CONDITIONERS, 
VACUUM CLEANERS, 
REFRIGERATORS, in 
fact any and every device 
that uses an electrical 
source of current. THE 
UTILITY TESTER enables 
every possible measure- 
ment necessary to service 
any electrical utility. 


SPECIFICATIONS: 
3 WATTAGE RANGES; A.C. AND D.C. 0-100 Watts 1 Watt 
)-5000 Wat 


The UTILITY TESTER reads the actual wattage consumption of any appliance 
motor, etc., while it is in operation. This is a feature never before obtainable 
in any instrument selling for less than $50. 


6 VOLTAGE RANGES; A.C. AND D.C. 0-1 Volt 10 Volts 50 Volts 
2-100 Volts 0-500 Volts 0-1000 Volts. 
4 CURRENT RANGES; A.C. AND D.C. 0-1 Ampere 10 Amper 


0-50 Amperes 0-100 Amperes. 

As far as we know no instrument selling for less than $50.00 has ever enabled 
current measurements up to 100 Amperes. The UTILITY TESTER provides this 
service on both A.C. and D.C. 

2 RESISTANCE RANGES: 0-300 Ohms 0-3000 Ohms 

The UTILITY TESTER reads all resistances « ommonly used in electrical appliance 
and in addition reads extremely low resistances. For instance, 1'4 ohms appears 
on the center of the low ohms scale and resistances as low 45 1/50th of an ohm 
are easily read. This is a feature never before obtainabie in an instrument selling 
for less than $50. 

THE UTILITY TESTER COMES COMPLETE WITH TEST $ 85 
LEADS, PORTABLE COVER, SELF-CONTAINED BATTERY 
ANDINSTRUCTIONS. NOTHING ELSE TO BUY... ONLY 


ERTY ST. Dept. 
SUPERIOR INSTRUMENTS CO. “Cy yOncn yo 













































































































TAPE, Varnished Fabric 
Acme Wire Co New Haven, Conr 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y¥ 






ce. Co., Section Q-1122 Appliance and Mer 
Dept Bridgeport, Conr 
Manufacturers Cory 565 W Washington 


Il 
Dept. 31, 200 Varick, New York, 


& Mfg. C Dept. 7-N, East Pitt 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain and Locking 

Shakeproof Lock Washer Co., 2509 N Keeler Ave., 
Chicago, Il 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, Il 


TERMINALS & CONNECTORS 

Alden Products Co., 717 Center, Brockton, Mass 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Burke Elec. Co., 12th & Cranberry Sts., Erie, Pa 

Dante Elec. Mfg. Co., Bantam, Conn 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
Iisco Copper Tube & Products, Inc., 5629 Madison Rd 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III 
(Terminals and Terminal Plates 

Krueger & Hudepohl, Third & Vine St Cincinnati, O 
Littelfuse, Inc., 4252 Lincoln Ave Chicago, Ill (For 
Fuses 

Millen Mfg. Co Inc., James, 150 Exchange, Malden, 
Mass 


Patton-MacGuyer Co 17 Virginia Ave., Providence, 
R. I 

Sherman Mfg. Cc H. R., Battle Creek, Mict 

[Thompson-Bremer & Co 1642 W Hubbard, Chicago 
Il 


TESTERS, Coil. See also Instruments 
Weston Elecl. Instrument Corry 582 Fre huysen Ave., 
Newark, N. J 


TESTERS, COMBINATION 
t L 


Superior Instruments ¢ 13 


New York N Y 
TESTERS, Insulation 


Industrial Transformer Co., 2540 Belmont Ave., New 


York, N. Y 
TESTING LABORATORIES 


Electrical Testing Laboratories, 79th & East End Ave 
New York, N. Y 


THERMOSTATIC METAL. See Metal, 
Thermostatic 

THERMOSTATS 

Allen-Bradley Co 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Elec Cc Industrial Control 





Div., Hartford 
tockford, Ill 
Struthers, 1321 Cherry, Philadelphia, Pa 


Barber-Colman Co 
Dunn, Inc 








*“Dunco.”’ 
Fenwal Incorporated, 10 Main, Ashland, Mass 
; 1 Electric Cc Schenectady, N. Y 
Slec. Co., Inc., 2531 N Broad, Philadelphia, 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H 
Mercoid Corp 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm,’ Sensathern Vasaflame 
Micro Switch Corp 1 East Spring, Freeport, Ill 


Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 


Spencer Thermostat Co O01 Fore Attleboro, Mass 
‘Klixon.’ bony : 
Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 

burgh. Pa 


TIMING DEVICES 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


SPIRAL 


WRAPPED 


SQUARE » ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 


EYELETS —Regular and Special 
WIRE— Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 









American Gas Accumulator Co., Electrical Div., Eliza- 


Bacor Emra D 4513 Brooklyn Ave., Cleveland, Ohio 
I a 





tarber-Colman Co Rockford, Ill 

Cramer Co., Ir R. W Centerbrook, Conn 

Dunn, In Struthers, 1321 Cherry, Philadel Pa 
Dunco 

Eagle Signal Corp Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex 


General Electric Co., Dept. 6B-201, Schenectady, N. Y 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
Hansen Mfg. Co., Princeton, Ind 


Hart Mfg. Co., Hartford. Conn. ‘‘Diamond H.’’ 

Industrial Timer Corp 109 Edison Place, Newark, N. J 

Paragon Electric Co., 37 West Van Buren St., Chicago 
Il 

Photoswitcl In Cambridge, Mass 

Thompson Clock Co., H. C., Bristol, Conn 

Ward Leonard Ele Cx 34 South, Mt. Vernon, N. Y¥ 


Walser Automatic Timer Co., Graybar Bldg., New York 
ef 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts 
burgh, Pa 





TOOLS, Power 
Stanley Electric Tool Div., New Britain, Conn 
Walker-Turne ( ] 121] Berckmar Plainfic 


N. J 


TOOLS AND JIGS 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y 

Wrought Washer Mfg ‘ 200 OS say Milwauke 
Wis 


TRANSFORMERS 
For built-in applications to electrically operated ma 
chines, appliances and equipment 
Acme Electric & Mfg. Co 5 Water, Cuba, N. Y 
Dano Elec. Co., 93 Main, Winsted, Conn 
Davis & Co., Ine Dean W., 547 W. Fulto Chicago 


Flectricoil Co., Inc., 6 Varick, New York, N. Y 





neral Ele Co Fort Wayne Ind 

justrial Transformer Co 2540 Belmont Ave New 
York, N. Y 
Magnetic Wir Co 1th & Butler Sts Eastor Pa 








ee 34 South, Mt. Vernon, N. Y 


Ward Leonard 3 
: Mfg. Co., Dept 7-N, East Pitts 


Westinghouse Elec 
burgh, Pa 


TUBES Ceramic. See Cores, Resistor & 


Resistance Coil. 


TUBES, Paper 


801 Glasgow Ave Fort 
gular, Round 
35 W. Charleston, Chicago 


Round 





TUBING, Brass & Copper 


American Brass ¢ Waterbury, Conr 





Bridgeport Brass ¢ 3ridgeport, Conn 

Dante Mfg. Co Santam, Conr 

Ils ( Tube & Products, Inc., 5629 Madison R 
Cincinnati, O 





Revere Copper & Brass, In 230 Park Ave., New York 
N. Y 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


TUBING, Extruded Plastic 


Irvington Varnish & Insulator Co., Irvington, N. J 


TUBING, Knitted Wire 
ritchener & ¢ I H Binghamton, N. ¥ 


TUBING, Laminated Phenolic 
Brandywine Fibre Products Co., 1402 Walnut, Wilminog 
ton, Del 





Continental-Diamond Fibre Co., Newark, Del. ‘‘Cel- 
lulak.’ 

Formica Insulation Co 161 Spring Grove Ave Cir 
cinnati, O. 

General Electric Co., Section B-15, Plastics Dept 


Plastics Ave., Pittsfield, Mass xolite.’” 

Insulation Manufacturers Corp., 565 W Washington 
Bivd., Chicago. Il 

Mica Insulator Co Dept. 31, 200 Varick, New York, 
a 4 

National Vuleanized Fibre Co., 
**Phenolite.’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’’ 

Synthane Corp., Oaks, Pa 

Taylor Fibre So Norristown, Pa 

Westinghouse Ele & Mfg. Co Dept. 7-N, East Pitt 
burgh, Pa 

Wilmington Fibre Specialty Co. 
““Ohmoid.”’ 





Wilmington Del 


Wilmington, Del 


TUBING, Nickel Alloy 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc., 67 Wall, New York 
a Mone! 

General Plate Co., Div. of Metals & Control Corp., 
Attleboro, Mass 

Spencer Thermostat Co., 109 Forest, Attleboro, Mass 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn. 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
ee 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y¥ 
“*Turbo."’ 

General Ele Co., Section Q-1122 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y. ‘‘Empire.” 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, De 

Continental-Diamond Fibre Co., Newark, Del 

General Elec. Co., Section Q-1122 Appliance and Met 
chandise Dept sridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, Ill 

National Vulkeanized Fibre Co., 


Appliance and Met 





Wilmington, Del 


‘*Peerless,’’ ‘‘Vul-Cot.’’ 
Taylor Fibre Co., Norristown, Pa 
Wilmington Fibre Specialty Co., Wilmington Del 


‘*Fyberoid Ohmoid.’’ 


Washington 


Washington 





TUBULAR LAMPS. See Lamps, Miniature 


TUNGSTEN 


Wire Rods, Sheet Special Shape See also Point 
Contact 

Callite Tungsten Corp., 547-39th, Union City, N. J 
*“Kulgrid.”’ 

Cleveland Tungsten, Inc 10000 Meech Ave., Cleveland 
Ohio 


Fansteel Metallurgical Corp North Chicago, Ill 
Mallory & Co., Ine P. R Indianapolis, Ind 
Wilson Co., H. A., 105 Chestnut, Newark, N. J 


ULTRA VIOLET SOURCES. See Lamps 


UNITS & ELEMENTS, Resistance Heating 

General Electric Co Schenectady, N y 

Rockbestos Products Corp 760 Nicoll, New Haven, Contr 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 

Vulean Elec. Co., Lynn, Mass 

Westinghouse Ele « Mf Cx Dept. 7-N, East Pitt 
burgh, Pa 

White Dental Mfg. Co., S. S., 10 E. 40th, New York 
Oe 

Wiegand Co., Edwin L., 7530 Thomas Bivd., Pittsburgh 
Pa. ‘‘Chromalox.’”’ 


VACUUM PUMPS. See Pumps, Vacuum 


VACUUM 
Vacuum. 


SWITCHES. See Switches, 


VARNISH, Insulating 

General Elec. Co., Section Q-1121 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W 
sivd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y. ‘‘Linolac.’’ 


Washington 


Westinghouse hle & Mfg. Co Dept 7-N Kast Pitt 
burgh, Pa 

V-BELTS 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill 


VOLTMETERS. See Instruments 
VOLUME CONTROLS, Radio. See Re- 


sistors, Radio. 


WASHERS, Felt 





American Felt Co., Ine Glenville, Conn 
Booth Fe Ce 180—19t! 3rooklyn, N. Y 
Felters Ce In 201 South. Boston, Mass 
Western Felt Works, 4027 Ogden Ave i igo, I 


WASHERS, Lock and Spring 


American Nut & Bolt Fastener Co., 
Kantlink 


Pittsburgh, Pa 





Barnes Co Wallace, Div. of Associated Spring Corp 
Bristol, Conn 

3eall Tool Co., East Alton, Ill. ‘‘Kantlink.’’ 

Eaton Mfg. Co., Massillon, O. ‘‘Kantlink 

Hubbard Spring C« M. D 975 Central Ave Pontia 
Mict 

Kantlink Helical Spring Washers, Wrigley Bldg Chi 
cage [tl 

National Lock Washer Co., Newark, N. J., and Mil 


waukee, Wis. ‘‘Kantlink.’’ 

Philadelphia Steel & Wire Corp., Germantown, Phila 
jelphia, Pa. ‘‘Kantlink.’’ 

Positive Lock Washer Co., Newark, N. J. ‘‘Kantlink.’ 

Raymond Mfg. Co., Div. of Associated Spring Corp 
Corry, Pa. 

S. K. F. Industries, Inc., Front & Erie Ave., Phila 
delphia, Pa. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
cago, Ill. 

Thompson-Bremer & Co 1638 W Hubbard, Chicag 
Til 

Washburn Co., Worcester, Mass. ‘‘Kantlink.’’ 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn 

Hubbard Spring C< M. D 575 Central Ave Pontiac 
Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; Also Plastics; Also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement 
General Elec. Co., Section Q-1122 Appliance and Mer 
chandise Dept., Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Irvington, N. J 
Mica oo Co., Dept. 31, 200 Varick, New York 
ee 


WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, Il. 

Janette Mfg. Co., 556 W. Monroe, Chicago. Ill 
Torrington Mfg. Co., Torrington, Conn Aristocrat 
Victor Elec. Products, Inc., 2950 Robertson Kd., Cin- 
cinnati, O. 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 


WIRE, Asbestos 
Anaconda Wire & Cable C« 25 Broadway, New York 
s. Y¥ 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 

Universal Winding Co., P. O. Box 1605, Providence 
R. I. ‘‘Leesona,’ ‘Duo- Matic 


WIRE, Bare 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh 
Pa 


ELECTRICAL MANUFACTURING 
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ia _— you're careful about 
the selection of 

screws for electrical 

: service, you'll compare. 


REG. U.S. PAT. OFFICE 


Ge 


And _ having compared 
you'll choose ‘‘Unbrako"’ 
Products for their uniform- 
ity and strength; for their 
unique self-locking feature; 
for their knurled heads with 
a non-slip grip that saves 
assembling time. Complete 
range of sizes from number 
4 up. Write for samples and 
literature. 





SCREW PRODUCTS 


J aae 


STANDARD PRESSED STEEL CO. jenxintown PENNA. 








For TIGHT FASTENINGS 
on any mechanical or 


electrical equipment... 
Every Elastic Stop Nut has a resilient 
non-metallic collar which locks it to the 
bolt by eliminating all thread play, automatically and 
permanently. Available in all types, sizes, thread systems, 





and materials. 
@ Write for descriptive folder 


ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD UNION, NEW JERSEY 


SELF-LOCKING 









HOTEL HOLLENDEN 


In Columbus 
THE NEIL HOUSE 
In Ahron 
THE MAYFLOWER 


yn In Leennelen, 0. 
DANAE «HOTEL LANCASTER 
Ce In Corning, N.Y. 


BARON STEUBEN HOTEL 
HECK WITH EVERY TRAVEL STANDARD 


R. F. MARSH 
Vv. P. & Gen. Mgr. 










THEODORE DeWitt 
President 


FEBRUARY 1941 


MAKERS OF ELECTRICAL PORCELAIN SINCE 


(EICOR DYNAMOTORS 


Engineered for the Job! 


Widely used in exacting air- 
craft, police and marine mo- 
bile radio equipment. Insure 
smooth, continuous, trouble- 
free performance and long 
operating life. Available from 
the smallest in size to the 
largest in output. Write for 
data on Eicor Motors, Dyna- 
motors, Power Plants, and 
Converters. 


x Eicor « 





PORCE 


41 Muirhead Ave. 


Export: AD AURIEMA, INC., 116 Broad Street, New York, N. Y., Cable: Auriema,N. Y. 


PORCELAIN 


for Radiants, Ranges and 
other Heating Elements 


Here's a heat resistant porcelain with excep- 
» tional strength, developed to withstand sud- 
den thermal changes. If you are having 
trouble with breaking, chipping or cracking, 
put it up to STAR THERMOLAIN. Used 
extensively also for rheostats and immersion 
heaters. Send blueprints for estimate. 


e 


OMPANY 


Trenton, N. J. 
1899 

















1062 W. ADAMS STREET 
CHICAGO, ILLINOIS, U. S. A. 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 


Catalogue Upon Request 











AVP AR, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN, MASS. 

















































Chromel-Alumel.’’ 














ivahog 1 10270 Berea Rad.. Cleve i, oO WIRE, Magnet S65 Strinper Vire 
Gibson Co., Wm. D., Div. of Associated Spring Corp Acme. Wire Co.. New ‘Haven. Con ‘tesinelite WIRE STRIPPERS. See Strippers, Wire 
1800 Clybourn Ave Chicago, I Cott a ‘*Silkenite, Paperite,’’ ‘Celenite 
a urd Spring ¢ M. D 75 Central Ave Pontia He ZINC Strir b Rk 4 Meta nd Wir 
ict American Steel & Wire Co., Rockefeller Bldg., Cleve ome AOS See. ee are ; <x « ¥ 
Hunter Pressed Steel Co., Lansdale, Pa and, O. (United States Steel Corp Sub idiary ) New Jersey “ing o., 160 Fror New Tek, B. 
Peck ng ¢ ( 4 Plait c Belden Mfg. Co., 4633 W. Var Chicago, Il , Horse Head Special. = ' Met Wir 
Ray i Mf ca.; BD of Associated Spring Corry Cotenamel,’’ ‘‘Celenamel.*’ ” Platt Bros & Co., Waterbury : ; 
Corry, Pa Essex Wire Corp., Magnet Wire Ind ind Strip.) 
Roebling’s Sons ¢ J iA Trentc N. J Gener dle Co Section Y-0162 ppliance and Mer ~ 
Scov Mf ( M Watert ( Dept. Bridgeport, C nr : Itabestor ZINC, Pre-Finished s id. P 1 
1 & CC | H Ring} nN. ¥ ( lectric Co., Schenectady , American Nickeloid Co., 1322 Second, eru 





% Makers of electrical apparatus use 
LAVITE to insure against '’ weak-links’’ in 
insulation, because LAVITE can meet 
difficult requirements. LAVITE possesses 





great mechanica! strength and high dielec- 
tric values; it can be worked to close 
specifications. The various LAVITE for- 
mulae make it possible to meet individual 





requirements; and with these features you A typical 
“WG ) ; LAVITE insulator 
will find the price most economical. (Formula $-10 


D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn. 


NS 
\NSULATIO 
CERAMIC ncTING REQUIREMENTS F CAE Des Rae 549 W. Rendolph St. 


Los Angeles, 4116 Avalon Blvd., Electrical Manufecturers Supply Co. 





Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 





If transformers are a component in your products, 
consult Acme and gain the multiplied experience 


of an organization specializing in the exclusive 
SINGLE Cup manufacturing of transformers. Our experience 
Washer Lug can save you money. 





THE ACME ELECTRIC & MFG. CO. 


Without wire grip 35 Water St. Cuba, N.“Y. 


Catalog No. 1055B ____ Catalog b No. 1055 


WRITE | FOR BULLETIN 8-D 


KRUEGER & HUDEPOHL 
Third & Vine Sts. & Cincinnati, Ohio 


LAMINATION DIES 


Rates: . . « Pittsburgh's Newest Hotel 


SINGLES .. . $3to$4)| 400 rooms, all with radio at no 
DOUBLES . $4.50to $6) extra cost, outside view & bath. 


A KNOTT HOTEL « JOSEPH F. DUDDY, Manager 












For high-speed economical production, you need pditiect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 

















ELECTRICAL MANUFACTURING 


‘ WIRE, Ignition Holyoke Wire & Cable Corp.,_ 710 Main, Holyoke, Mass 
anc e€ orp. Sut 4nacond \\ & Cable C Broadwa NX, York Lenz Electri Mfg. Co 1755 N. W rn Ave Chi 
Anaconda Wire & Cable ¢ , Broadway ew York X \ cago, Ill 
oe Rockbestos Products Corp., 760 Nicol New Haven, Conr 
Belden Mfg. Co 4633 W Van Buren, Chicago, Ill Rockbestos All- Asbestos 
Bridgeport Brass Co sridgeport, Conn WIRE, Insulated ‘ : . ss Roebling’s Sons Co., John A Trenton, N. J 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind See also Cable, Heavy Duty; Cord, Flexible ™ Winsted Division, Hudson Wire Co., Winsted, Conn 
Genera Ele Co Q-11 Appliance & Merchandis« American Steel & Wire Co Rockefeller Bldg Cleve 
Dept., Bridgeport, Cont =e A Ser ind, O. (United States Steel Corp. Subsidiary.) WIRE, Resistance 
Roebling’s Sons Co., John A., Trenton, N. J - Col a3 - a Nite W. Van Buren, Chicago, Ill American Brass Co., ees ie N. J 
WIRE, Copper Clad Boston Insulated Wire & Cable Co., Dorchester. Mase a eee - Cable on Dorchester, Mass 
Callite Tungsten Corp , 9th, Union City, N. J seat k Ce aoe y 01 ea * lis Boag en MM : Driver Co., Wilbur B., Newark, N. J Tophet,” ‘Cup- 
General Plate Co., Div. of Metals & Contr Cory handise Dept Bridgeport. Conn Srorseltah eaten oR 1 a 'y, Hilo Cobanic Radiocarb 
+ oe Holyeke Wi & Cable Corp. 710 Main, H lyoke, M Driver Roevrts Os... Matto... * Mag are Comet.” 
yoke ire & Cable Corp., 71 a olyoke ass vance,”’ Hytemco ve Nilvar,’’ ‘‘Magno, “‘Comet, 
aaa Serine aft Lake, Chicago, Ill ge ni mtg. Co, ITSS N. Western Ave., Chl “Gridnie,”’ ‘Radioohm, Ohmax ‘*Midohm,”’ 
Poller r ee : ka ‘*‘Lohm ‘*Lucero.’’ 
Oa ae i Cleve Rockbestos Products Corp., 760 N New Haven, Cont Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
subsidla Roebling’s Sons Co., John A., Trenton, N. J Hoskins Mfg. Co., Detroit, Mict “Chromet Copel 
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OF PAPER- 
INSULATED COILS 

























Improved No. 105 Universal Coil Winder automatically 
provides high output of coils having greatest possible ac- 
curacy of wire lay. 

Three recent refinements in paper delivery, wire tension- 
izing and guide-wheel mounting have been received en- 
thusiastically by our customers, including several nation- 
ally prominent electrical manufacturers. 





Write for information to 


UNIVERSAL WINDING COMPANY N P| 
PROVIDENCE, RHODE ISLAND € ew anes, new trains, 


automotive and defense equipment are 
pouring from the nation’s plants. 





New Plants are being built. 


New generators and motors installed. 


@ New Problems ,. 


electrical and plant engineers arise from 


added designs. 


MORGANITE CARBON PRODUCTS Will help 
you meet the demand for greater production. 
Morganite salesmen are engineers, long experienced 
in aiding machine designers with sound advice on 


commutating equipment, bearings and other carbon 





‘rips? MODEL 626 


Today's usage demands that instruments stand out and fairly invite you to read 
their long, legible scales from close up or at a distance. Model 626 is another 
of the new panel instrument case styles being added constantly to the Triplett 
line to make equipment such that larger meters can be applied. This handsome 
6-inch rectangular molded case instrument offers unusually long readable scales 
—5.60” DC; 5.30’ AC. Case and base are molded, giving a completely 
insulated instrument with better reading. Model 626 is one of Triplett’s 26 case 
styles—these precision electrical measuring instruments are provided in round, 
square, fan and twin cases. DC instruments are the D'Arsonval type with an 
extra-light moving coil. Time-proven magnets with extra pole pieces are aligned 
to permanent precision accuracy. Trussed metal bar bridge construction. AC 
instruments are the double iron vane repulsion type with interchangeable coils. 
Electro-dynamometer type instruments and instrument relays are also available. 
Two genuine sapphire jewel bearings in every instrument. 


Write for Catalog — Section 312 Harmon Ave. 


THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
Bluffton, Ohio 


specialties. Write or phone to-day for simple advice 
of extensive consultation. 


Morganite Brush Company, Inc. 
Long Island City, New York 
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Please send me Resistor Bulletins Nos. 
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WHEN A RESISTOR 


SWEATS! 


Moisture, visible or invisible, will 
cause trouble if it can penetrate 
the protective surface of a resistor. 
A microscopic examination of the 
surface of a Ward Leonard Vitreous Enamelled 
Resistor will show why this Resistor is able to 
give satisfactory service under all climatic con- 
ditions. Its freedom from even minute enamel 
crazes or cracks is unique. With such complete 
protection of the wire, moisture is effectively 
excluded. The Vitreous Enamel of Ward Leonard 
Resistors is processed at a temperature above 
1400°F. Thus all elements of the enamel are 
perfectly fused and envelop the wire in a sealed, 
protective, glass-like enclosure. 


RESISTOR BULLETINS 


Bulletin 11 tells about Vitrohm 
Enamel Wire Wound Resistors, 
gives sizes and watt ratings, 


Bulletin 22 is on the subject of 
Non-Inductive and Non-Capaci- 
tive Resistors. 


Bulletin 19 describes Ward 
Leonard Ribflex Resistors for 
unusually heavy duty. 


Bulletin 25 is a_ treatise of 
standard and special Resistor 
Mountings and Enclosures, 


Send for bulletins of interest to you. 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC COMPANY 


South Street, Mount Vernon, N. Y. 


Name 
Firm. . 


Address 
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OHAMITE 


Ohm's Law Calculator 





Everyone’s excited about this 
remarkable new Ohm’s Law 
Calculator! Figures amperes, 
watts, volts, ohms—quickly, 
easily! Requires no slide rule 
knowledge. All values are 
direct reading. Scales on both sides cover the 
current and wattage range for motors, gener- 
ators, lamps, electrical apparatus and other 
applications up to 100 amperes or 1000 watts, 
also the low current high resistance Radio; 
Sound, and Electronic applications. Con- 
venient Stock Unit Selector tells the stock 
number of the resistor or rheostat you may 
need. Specially designed by Ohmite Engineers. 
Size 414” x 9”. 

Send Coupon today, or write on company letter- 
head giving name and position. Enclose 10c in 
coin to cover handling cost. 


OHMITE MANUFACTURING COMPANY 
4805 FLOURNOY STREET x CHICAGO, U.S.A. 


10c im coin enclosed, Send Ohm's Law Calculator 
(Please Print Clearly 
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““T’VE GOT MY ORDERS—buy top quality 
only. Of course, if | can do that, and manage 

a saving, too, it’s a feather in my cap. Our own 
laboratory tests have shown Callite to be our 
best bet for faultless contact performance. And 
I have found that Callite’s complete range and 
long life dependability cut down our contact 
costs. Can you blame me for boosting Callite?” 


Here is where the ‘Big Men”’ of business 
stay when in New York. Everything is 
“as they like it.’ Good, fast service, up- 
to-date, pleasant rooms, a perfect “heart 


CALLITE INVITES YOU to consult its experienced 4 of the City’’ location and rates which 


engineering staff for help on your contact problems. are sympathetic to the expense account. 


For bulletin pointing the way to better contact per- F I block from Penn Station and Empire State Building 
. f B. & O. buses stop at our door 


formance, address Callite Tungsten Corp., 547-39th St., ’ LARGE, BEAUTIFUL ROOMS WITH PRIVATE BATHS — = 


Union City, New Jersey Single from $3 daily ¢ Double from $4.50 daily 


Callite contacts are available in Tungsten, HOTE i 
Molybdenum, Silver, Platinum and alloys, 


. in a wide variety of shapes and sizes. f \ 
CALLITE TUNGSTEN CORPORATION | | 


547-39th STREET * UNION CITY, NEW JERSEY mm ; a 
CABLE: “CALLITES” ‘BROADWAY at 34th ST.. NEW YOR x 


. Under KNOTT Management J. J. Woelfle, Manager 


in| a 


ELECTRICAL MANUFACTURING 





MASTER MOTORS 


RPA ELMO lt ee eet Ck 


eee ee ek ee el 
and smaller, help them maintain their position as world's largest 
producers of slide fasteners. Talon engineers have found that 
Master Motors built to meet their requirements exactly, add greatly 
to the economy, safety and compactness of their machinery. 
Investigate MASTER'S unusual ability to serve YOU promptly and 


economically with motors to meet your individual requirements. 


THE MASTER ELECTRIC COMPANY © DAYTON, OHIO 





* 
The Best Relays haue the Rest Insulation. ALSIMAG 


The absolute and permanent rigidity of AlSiMag insulators holds spring assemblies of relays 
in positive alignment. This enables contacts to “make” and “break” without hesitancy or 
chattering. High contact pressure is easily handled due to AlSiMag’s outstanding mechanical 
strength. AlSiMag meets the requirements for R. F. insulation. It falls within the specifi- 
cations of Army and Navy. When you specify AlSiMag, you specify the best in insulation. 


LAVA CORPORATION - CHATTANOOGA * TENNESSEE 


CHICAGO + CLEVELAND + NEW YORK + ST LOUIS - LOS ANGELES + SAN FRANCISCO + BOSTON + PHILADELPHIA » WASHINGTON D C 





